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ANCIENT BRITAIN. 

Ancient ‘Britain and the Invasions of Julius Caesar. 
By Dr. T. Rice Holmes. Pp. xi+764. (Oxford : 
Clarendon Press, 1907.) Price 21s. net. 

HIS substantial volume divides itself, roughly 

speaking, into two halves, of which the first is 

the text of the author’s story of ancient Britain ex- 

tended so as to include Julius Czsar’s invasions and 

their more immediate results. The other is devoted 

to discussions and notes on special subjects, varying 
greatly in length and importance. 

The summing-up at the end of the story is hardly 
cheerful reading. In some respects the author thinks 
we have sunk below the level of ‘‘ those primitive 
ancestors ’’ who form the subject of his work. He 
asks in what we have advanced, and answers that we 
have made giant strides in all that appertains to 
material civilisation. He proceeds in the following 
terms :— 

such improvements hardly enable men to 
bear up under burdens which are ever increasing. 
The tourist in a Pullman car is not happier than those 
who travelled in stage-coach or waggon, and speed 
deprives him of as much as it bestows; machinery 
has but substituted fresh evils for those which it 
destroyed. New superstitions, less gross but not less 
false, have been engrafted upon the old: but ‘ pure 
religion and undefiled,’—how far has it strengthened 
its hold on the hearts of men? ”’ 


The reader will form some idea of the wide scope 
of his study of the primitive ancestors from the follow- 
ing headings of the chapters on ancient Britain: the 
Palzolithi¢ age, the Neolithic age, the Bronze age 
and the voyage of Pytheas, the Early Iron age, 
Cesar’s first invasion of Britain, second 
invasion, the results of Czesar’s invasions. 

It is to be hoped that Dr. Holmes may prove mis- 
taken when he asserts in his introduction that we 
already know all, or nearly all, that sepulchres and 
skulls and coins can teach us of ancient Britain and 
its inhabitants. He goes on to express views which, 
if hardly more encouraging, are more likely to be in 
accord with those of his readers :— 


_ “There is room also for many labourers in excavat- 
ing stone circles, camps, and earthworks, and deter- 
mining their age, in exploring habitations, wherever 
they can be found, and learning what they can teach 
about those who constructed them. What has been 
already done in this department has produced the 
most fruitful results. . . . But such work, which in 
other civilised countries is an object of national con- 
cern, languishes here for want of funds. No British 
Government can expect support from the intelligence 
and the public spirit of its constituents in spending 
money upon archzological research, or has _ the 
courage to give them a lead; and where are the 
wealthy Englishmen who will follow the example of 
their American cousins in endowing such work? ”’ 


At the risk of seeming to digress, we should like to 
point out that this state of things shows signs of 


our reasons for believing so the appointment not long 
since of a Royal Commission to report on the 
antiquities of Scotland. It is devoutly to be hoped 
that the Government will do more and extend the 
sphere of its activity so as to include other parts of 
the kingdom. 

We shall now endeavour to give the reader an idea 
of ancient Britain and its populations as Dr. Holmes 
conceives of them. He regards the Bronze age as 
beginning in this country about 1800 years before the 
Christian era, but many centuries previously the 
island began to be invaded from various parts of 
northern Gaul by a Neolithic people, whom he 
cescribes as follows (pp. 64-5) :— 


“The skeletons that have b-en exhumed from the 
Neolithic tombs of England, Scotland, and Ireland 
. . . belong, for the most part, to the same general 
type. All, or almost all. had long narrow skulls: 
their faces were commonly oval, their features regular, 
and their noses aquiline: most of them were of 
middle height, and their limbs, as a rule, were rather 
delicate than robust. Men with the same physical 
characters lived contemporaneously in Gaul and the 
Spanish peninsula, and are still numerous in the basin 
of the Mediterranean; and the race to which they 
belonged is often called the Iberian, though there is 
no reason to believe that its British representatives 
belonged to the Iberian rather than to some other 
branch of the Mediterranean stock. But it is remark- 
able that while early in the Neolithic age Gaul and 
Spain, as well as Central Europe, were overrun by 
invaders of a totally different kind, who were ex- 
tremely short and sturdy and had broad round heads, 
there is no evidence that men of this race reached 
Britain until the very end of the [Neolithic] period, 
and then only in comparatively small numbers. One 
would be inclined to infer that tribes of the Mediter- 
ranean stock began to migrate into Britain before 
many of the round-headed race had settled in Gaul. 
Vain attempts have been made to trace the [Neolithic] 
migration to its original starting-point by the distri- 
bution of the dolmens, or rude stone sepulchres, which 
are found in many European countries. . . . Every- 
thing points to the conclusion that the earliest 
dolmen-builders of Britain retreated from Gaul before 
the sturdy round-headed invaders; and it is useless to 
inquire whether the Mediterranean stock, to which 
the British, like the earlier French dolmen-builders; 
belonged, originated in Europe, in Asia, or in Africa. 
We only know that the oldest traces of the race were 
discovered in the Riviera.”’ 


At this point the author refers to certain philologists, 
who, like Prof. Morris-Jones, see in the syntax of the 
Neoceltic languages the influence of a language akin 
to the Hamitic dialects of Africa, with which it may 
be supposed to have come in contact after the advent 


of the Celts to Britain. He asks (p. 405) why it may 
not have been affected by some such contact before 
their arrival here. Doubtless that question occurred to 
Prof. Morris-Jones, but he was probably prevented 
from answering it in the way which Dr. Holmes would 
seem to suggest by the fact that there are some 
sentences of Continental Celtic extant, and that they 
show few traces, if any, of the non-Aryan syntax 
referred to. Whether Dr. Holmes noticed that diffi- 
culty does not appear, but if he is right in saying 
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” 


—a French historian would probably say “ Ligurians 
—across the sea to Britain, the difficulty is perhaps 
removed. 

Perhaps the most valuable pages of the book are 
those in which he demonstrates that the short-headed 
race was not Celtic. He represents it as wholly 
different in physical type from the aborigines of 
Mediterranean stock whom it began to invade in 
the Neolithic age. Following the lead, if we mistake 
not, of the ceramic studies of Mr. Abercromby, he 
treats it as coming ‘‘ from the Netherlands, from 
Denmark and its islands, perhaps also from Scan- 
dinavia and from Gaul.’’ He gives the following 
description of it (p. 127) :— 


‘* Those immigrants have often been described as a 
tall, stalwart, round-headed race; but the evidence of 
sepulchral remains shows that they sprang from 
various stocks. Those of the type which is commonly 
regarded as specially characteristic of the Bronze age 
were taller and much more powerfully built than the 
aborigines : their skulls were comparatively short and 
round; they had massive jaws, strongly marked 
features, enormously prominent brow ridges and re- 
treating foreheads; and their countenances must have 
been stern, forbidding, and sometimes almost brutal. 
Similar skulls, which have much in common with 
the primitive Neanderthal type, have been exhumed 
from neolithic tombs in Denmark and the Danish 
island of Falster. But the skeletons which have been 
found in some of the oldest Scottish cists belonged 
to men whose average height, although they were 
sturdy and thick set, was barely five feet three inches, 
and whose skulls, shorter and rounder than the others, 
as well as their milder features, proved that they were 
an offshoot of the so-called Alpine race of Central 
Europe, of which there were numerous representatives 
in Gaul. Again there were tall men with skulls of 
an intermediate type; while others, who combined 
harsh features and projecting brows with narrow 
heads, and whose stature was often great, would seem 
to have been the offspring of intermarriage between 
the older and the newer inhabitants. Not a single 
skeleton of the characteristic British round-barrow 
tvpe is known to have been discovered on French soil : 
the round-headed inhabitants of Gaul were as conspic- 
uously short as those of Britain were generally tall.” 


The short-headed invaders began to arrive in com- 
paratively small numbers before the end of the 
Neolithic age, and bands of them “ landed successively 
through long ages upon our eastern and southern 
shores’ after the Bronze age set in (p. 127); but 
“‘ there is no evidence that the brachycephalic people 
who built round barrows ever reached Ireland, at least 
in appreciable numbers” (p. 432). They seem to 
have intermarried with the Neolithic aborigines, and 
possibly in the course of ages they gave up their lan- 
guage in favour of the latter’s. In any case, these 
conclusions would, to all intents and purposes, concern 
the eastern and southern coasts alone, which are not 
* represented by any known Celtic language, living or 
dead. So it would be idle to suggest that, in case the 
language of the short-heads became firmly established 
here, its influence on subsequent Celtic on our southern 
and eastern coasts might be very different from that 
of the language of the Neolithic aborigines more to 
the west, let us say, on the syntax of Irish and Welsh; 
for the evidence is wanting in the shape of a Celtic 
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speech embodying the results of the modifying influ- 
ence in question. Dr. Holmes applies the term 
aborigines to the populations of Mediterranean stock 
that were here from the beginning of the Neolithic 
age, and extends that stock to Ireland (pp. 64, 109, 
398). If, as we believe, he is right in his treatment 
and distribution of these people whom he claims to call 
the aborigines, it would be natural to suppose them to 
have left their name to the islands of our archipelago. 
We allude to the name underlying that of Hperavixai 
Njoo or Pictish Islands. Dr. Holmes will have none 
of this: he declines to admit that ‘the Picts repre- 
sented that race in a special sense’’ (p. 409). For 
him ‘the Picts were a mixed people, comprising 
descendants of the Neolithic aborigines, of the Round 
Barrow race, and of the Celtic invaders ’”’ (p. 417). 
This conclusion leaves us not a little puzzled, not only 
as to how he distinguishes between his last-mentioned 
Celtic invaders and the main body of Celtic settlers, 
but as to how he proposes to settle the question of 
the distribution of his mixed people in the British 
Isles, 

He has exposed with relentless industry all kinds of 
inconsistencies and mistakes in the theories to which 
he is opposed, and thereby has rendered great service 
to the history of ancient Britain. For all that, 
he is not at his best when teaching their busi- 
ness to the mistaken individuals who set out to stud) 
Celtic philology. His usual method is to pit the 
views of one against those of another, and in the cast 
of views which he cannot accept himself he makes 
use of all the resources of his critical skill: not in- 
variably so, however, with views which fall in with 
his own. Thus he virtually denies that ancient Irish 
had the sound of , and states (p. 411) that M. 
d’Arbois de Jubainville ‘‘ reminds his opponents, that 
p is absent from all Ogam inscriptions.’? This would 
not be true, as it occurs not less than a score of times 
in Ogam, and—a fact which excludes doubt as to the 
sound meant—two of the names which have it happen 
to be the Latin Pompeius and Turpillius. This state- 
ment surprised us not a little, as the learned French- 
man has not been known to devote much attention to 
Ogam inscriptions. On perusing the review in which 
he is represented as making his sweeping assertion, we 
discover that it is conspicuous by its absence. What 
he did say was that p is not found in the Ogam 
alphabet, which is by no means the same thing; the 
distance of time between the oldest Ogam alphabet 
(dating from the beginning of the twelfth century) 
an the oldest Ogam inscription containing a symbol 
for p may be put down as ranging from five to seven 
centuries. Dr. Holmes could if he liked have been 
more accurate, and at the same time leave M. d’Arbois 
de Jubainville’s opponents with plenty of difficulties to 
engage their attention. 

To take another instance, the author uses the 
following words (p. 421) *— 


“‘ According to Bede, the piace which marked the 
western termination of the wall of Severus was called 
in Pictish Peanfahel. Pean is commonly identitied 
with the Welsh word penn, ‘a head’; and accordingly 
it has been inferred that Pictish was ‘a Kymric oF 
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<emi-Kymric dialect.’ Mr. Nicholson, on the other 
hand, claims to have shown that Pean is ‘a Goidelic 
borrowing from the Latin penna or pinna.’ ”’ 


The astonishing allusion here to the western ter- 
mination of the wall of Severus might seem at first 
sight to be a mere misprint for eastern; but, on 


looking at the original, it turns out to be something | 


more, something calculated to create serious uneasiness 


as to other statements which one has not had time to | 


verify in this volume. Bede’s words, as given in 
Plummer’s edition, I. xii. (p. 26), run thus :— 


“Incipit autem duorum ferme milium spatio a 
monasterio Aebbercurnig ad occidentem in loco, qui 
sermone Pictorum Peanfahel, lingua autem Anglorum 
Penneltun appellatur; et tendens contra occidentem 
terminatur juxta urbem Alcluith.”’ 


Dr. Holmes rightly acquiesces in the view that 
fahel is an old form of the Irish genitive fail match- 


| a classification into families and types; and, in 


| introduction and § xiii. especially, 


ing a nominative fal, ‘‘a hedge, a wall’’; but this | 


does not, to say the least of it, help the theory that 
Pictish phonetics were like those of Welsh rather than 
of Gaelic. As to Bede’s pean from Latin pinna, the 
author proceeds to show how absurd it is to think 
that this word ‘‘ could beget a geographical name.”’ 
In any circumstances whatsoever, that sort of state- 
ment must be hard to prove, so the argument comes 
dangerously near mere quibbling, and the appeal to 
Cxsar should have been an appeal to the German 
Diez, who derives from Latin pinna (‘‘ Zinne der 
mauer ’’) the Italian penna, ‘ the top, height, or peak 
of a hill or mountain,’? and the Spanish pena, ‘‘a 
rock, a cliff,’? instances of which Diez finds in the 
oldest Spanish records as Latin penna. This is not all; 


a passage in the second volume of Stokes and 
Strachan’s ‘‘ Thesaurus Palzohibernicus,’’ from a 
famous Irish MS. written in the early years 
of the ninth century, has the words a_  pinna 
montis Berbicis usque ad montem Mis. The 
latter height was probably Slemish Mountain, 
in co. Antrim; the Top of the Mountain of the 
Wether (vervex) remains to be identified. But its 


name in the Book of Armagh shows that pinna was 
current in Irish Latinity, and was capable of forming 
part of a place-name. From Latin it passed into the 
Goidelic language, whence Bede’s Pean-fahel, which 
is accordingly neither Kymric nor even semi-Kymric. 
One of the case forms of a feminine pinna in modern 
Irish would be pinn, and it was known to O'Reilly, 
who gives it in his dictionary as a feminine meaning 
“the summit of a hill or headland.”’ 

The foregoing instances will serve to show that the 
author has not been quite happy in his treatment of 
the philologists; whether he has been happier with 
the geologists and astronomers, the ethnologists 
and archeologists, they could best tell. We regret 
io be unable for want of space to pass under review 
the rest of the second part of the work: we have 
drawn on the excursus treating of the ethnology of 
ancient Britain. There are others, however, on such 
attractive subjects as the Cassiterides, the configura- 
tion of the coast of Kent in the time of Cesar, Portus 
Itius, the place of Czsar’s landing in Britain, and 
many minor themes. The Clarendon Press has done 
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its part with its wonted success, and the reader has 
the aid of useful maps, together with good illustra- 
tions. As to the work as a whole, one may say that, 
in spite of certain grave defects and a uniform lack 
of originality, it is a great monument to the author’s 
industry. 


LINEAR ALGEBRA. 
Synopsis of Linear Associative Algebra. By J. B. 
Pp. 146. (Washington: Carnegie Institu- 
tion, 1907.) 
: | ‘HIS work serves three purposes: it gives a biblio- 


graphy of the subject; a synopsis of the various 


Shaw. 


algebras considered, in a fairly uniform notation, with 
the 
some general re- 
marks on algebra and its development. Part iii. (pp. 
113-134) deals with applications. 

Prof. Shaw points out that there are two views of 


| complex algebra :— 


“the one regards a 


number in such an algebra 
as in reality a duplex, triplex, or multiplex 
of arithmetical numbers or expressions; . the other 
regards the number in a linear algebra as a single 
entity, and multiplex only in that an equality between 
two such numbers implies n equalities between certain 


coordinates or functiens of the numbers.’’ 


On this it may be remarked that both views are 
equally legitimate, and equally useful, but in different 
ways. The formule of a special algebra which are 
most characteristic and most powerful are those which 
most naturally associate themselves with the second 
point of view; an example is afforded by the qua- 
ternion formula V(aVBy)=ySa3 - BSay. On the other 
hand, the place of quaternion algebra among its 
fellows is most clearly shown when we consider a 
quaternion as a complex (a, b, c, d) of four ordinary 
numbers, with rules for the addition and multiplica- 
tion of two such tetrads. 

The general impression produced by reading the 
synopsis is that, after Grassmann and Hamilton, the 
most remarkable work has been done by Benjantin 
Pierce. By developing his methods it has been possible 
to make a classification of linear associative algebras 
which, so far as it goes, is really exhaustive, and may 
be said, also, to be a natural classification. Of recent 
papers, those of Cartan, Frobenius, and Poincaré de- 
serve particular mention; they tend to show that the 
characters of special algebras can be included in the 
all-embracing theory of groups. 

A few lines (p. 18) are given to a definition of com- 
plex numbers by Mr. Bertrand Russell, in terms of 
logical constants. This is certainly interesting from a 
philosophical point of view, but it illustrates a tend- 
ency on the part of what may be called the Peano 
school to their definitions, and become 
verbose if not tautological. When the theory of real 
numbers has been logically established, it is sufficient 
to define a complex algebra in arithmetical terms, 
without bringing in logical notions already used in 
defining number and arithmetical operations. Why 
not make use of a symbolism which has been fully 
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justified, and which immensely abbreviates the state- 
ment of new definitions? After all, Mr. Russell’s 
definition, as here given, does not differ essentially 
from the “umbral’”’ definition (the first of the two 
previously referred to). 

The synopsis is so condensed that it appeals rather 
to specialists than to general readers. The latter, if 
interested in the subject, will find it easier to read the 
more important papers referred to on pp. 5-7, and 
then gain a comparative view by studying the 
synopsis. 

Prof. Shaw himself has made various contributions 
to the subject, some of which are contained in the 
present volume. His summary will doubtless do much 
to further the study and comprehension of algebra in 
general. G. B. M. 


MEDICAL PHYSICS. 


Lehrbuch der medizinischen Physik. By Prof. H. 
Boruttau. Pp. viii+282. (Leipzig: Johann Am- 
brosius Barth, 1908.) Price 8 marks. 

HIS book is intended for medical students who 
have completed a course of general physics, and 
is therefore limited to the study of the physical pro- 
perties of tissues, the physical changes that take place 
in the tissues, and physical instruments of importance 
in physiology and pathology. In view of the slight 
equipment of most medical students in mathematics 
in Germany, as in this country, the treatment of the 
subject is not mathematical, diagrams and simple 
equations alone being used. Considering the variety 
of the subjects treated, the book is of very modest 
size. This result has been attained by keeping 
theoretical discussions within the narrowest limits, 
avoiding detail in descriptions of practical methods 
and apparatus, and by the use of small but excellent 
diagrams. 

According to the author, no similar book to this has 
been published since that of Adolf Fick, the last 
edition of which appeared more than twenty years 
ago. As the scope of the book is therefore unusual, 
a brief account of its contents may be useful. 

Chapter i. is introductory. Chapters ii. and iii. 
are devoted to the general properties of tissues, which 
are divided into fluids and solids, and include sections 
on velocity, energy and its transformations, density 
and elasticity of the different tissues, contraction of 
muscle, the levers of the body, locomotion, deformi- 
ties, blood pressure, pulse, blood flow, surface tension, 
viscosity, osmotic pressure, and the secretion of urine. 
Chapter iv. deals with gases in relation to blood and 
respiration; chapter v. sound, including wave motion, 
the analysis of sounds, hearing, speech, percussion, 
and the sounds of respiration and the heart; chapter 
vi. heat production and temperature, and their re- 
lation to food, work and surface of the animal, con- 
ductivity of clothing materials, and the laws of 
thermodynamics; chapter vii. magnetism and 
electricity : therapeutic use of electricity, the electric 
properties of muscle and nerve, Réntgen rays, radio- 
activity, N-rays; chapter viii. optics: photometry, 
mirrors, lenses, the eye, optical measurements, cor- 
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rection of optical defects, the microscope, immersion 
lenses, polarimetry, spectroscopy, calorimetry. Refer- 
ences to original papers are given. 

A feature of the book is the inclusion of man) 
tables of physical quantities, e.g. comparative velo- 
cities, densities and elasticities of tissues, specific 
rotations, conductivities of clothing materials. 

That the book contains much useful information 
not usually found in medical students’ text-books i- 
undeniable, the section on blood pressure and puls«. 
and that on the respiratory murmurs, for example. 
but it is doubtful whether measurements of elasticit 
of tissues, to which considerable space is devoted, ar 
of much value, owing to the fact that these tissue. 
show great variations according to their nutritio: 
and that no tissue except bone is a true solid. 

In conclusion, it may be doubted whether a book 
of this kind, dealing mainly with physiological sul)- 
jects from a physical point of view with a physic: | 
classification, is entirely desirable. Physiologist-, 
after a large number of careful researches on the 
physical phenomena of living tissues, have had 10 
confess that they are no nearer to the discovery o/ 
a physical basis of life. The student should, ther - 
fore, arrive at a truer view of the present position 
of the science from books, which deal with the pro- 
perties of the living organism as a whole, or as an 
association of different organs, than from a book with 


an essentially physical treatment such as this. 


OUR BOOK SHELF. 


Musée ostéologique; Etude de la Faune Quaternair:, 
Ostéometrie des Mammiféres. By E. Hue. Two 
vols. Pp. xix+50+186 plates. (Paris: Schleich«r 
Fréres, 1907.) Price 24 francs. 

To persons interested in cavern-research and caveri- 

animals, and having no means of access to a museum, 

these volumes—which are a monument to the industry 
and perseverance of their author—will no doubi 
be welcome, and afford adequate means of identifying 
their ‘‘ finds’ with comparative ease. In_ this 
country, however—apart from what may be the case 
on the Continent—the number of such persons musi, 
we should surmise, be extremely small, and the sale 
of the work consequently limited. On the other hand, 
it may possibly be found of use to students of com- 

parative osteology generally, without reference t 

cavern-research. 

The plan adopied by the author is to take the skele- 
tons of all the species of mammals the remains 0! 
which are commonly found in caverns, and to arrang: 
their component elements in corresponding series, > 
that all the skulls, all the humeri, &c., are brought 
tegether in associated plates. Each bone (except, 0! 
course, those of the skull) and each tooth is figured 
separately to scale, the scale in the case of each plat: 
being as large as circumstances permit. By means 0! 
these figures to scale and measurements, Mr. Hue is 
of opinion that it will be practicable for anyone to 
identify such cave-bones—even when imperfect—~ 
may come under his observation. 

For this purpose a series of measurements for eac!i 
bone in the skeleton is recommended, the lines alony 
which these measurements should be taken being in- 
dicated in a series of preliminary figures. By the aid 
of a rule and pair of compasses, such measurement 
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can be compared with the corresponding dimensions of 
the specimens figured. 

As the entire work is practically an atlas (the text, 
which is almost solely concerned with the methods of 
measurement, occupying only fifty pages), there is 
really no field for criticism. The figures, though per- 
haps a trifle crude, appear to be very accurate, and 
even in the case of the smaller teeth the details of 
structure are fairly well apparent. Practically the only 
criticism we have to make is that in plates 33 and 35 
the last two upper molars of the jackal and Arctic fox 
are placed in positions different from those they occupy 
in the jaw, whereas in the case of the dog (plate 
32) and fox (plate 34) they are correctly orientated. 
The work must have involved an enormous amount 
of labour, and the author is to be congratulated on 
the manner in which he has carried out what could 
scarcely have been anything else but a wearisome task. 


The Children’s Book of Stars. By G. E. Mitton. 
Pp. xii+207; illustrated. (London: Adam and 
Charles Black, 1907.) Price 6s. 

As a book for the instructors of small children, this 
volume should prove useful. As a book for the un- 
aided juvenile, we fear that the ‘‘ conventional 
phraseology ’? which the author deplores in ordinary 
text-books has not, even here, been sufficiently 
eliminated. It is, indeed, a very difficult matter to 
escape wholly from this evil when instructing 
juveniles, but, on the whole, the writer of the work 
under notice has succeeded admirably. 

The arrangement of the matter is on familiar lines. 
The earth, the moon, the planets, the sun, comets, 
meteors, constellations, stars, and nebulz are suc- 
cessively treated, concisely and clearly. The analogies 
by which the different points are illustrated are 
generally well chosen and apt, and are likely to be 
easily understood by the young people to whom they 
are expounded. The chapter (xii.) on ‘‘ What the 
Stars are made of ”’ appears to us, despite the relative 
difficulty of the subject of spectrum analysis, to be 
one of the simplest in the whole book. The volume 
contains but very few mistakes, though it is curious 
that the one in this chapter, on p. 169, should have been 
overlooked. In describing the preceding plate, which 
shows the coloured spectra of the sun and Sirius, the 
latter is called Arcturus, although on the plate and 
later in the same paragraph it is correctly named. 

The illustrations are striking, the majority of them 
being printed in colours, but we fear that the juveniles 
to whom some of them would appeal would be hope- 
lessly at sea if given the book to read by themselves. 
Whilst we are doubtful as to the value of the book 
if used in this way, there can be no doubt that to 
children of older growth who have young minds to 
train it will fill a gap, enabling them—with a few 
hours’ start—to answer clearly all those questions 
which are bound to be asked if the previous instruc- 
tion has been at all successful. W. E.R. 


Cradle Tales of Hinduism. By Sister Nivedita (Mar- 
garet E. Noble). Pp. xv+343. (London: Long- 
mans, Green and Co., 1907.) Price 5s. net. 

Miss NoBLE, urged by an enthusiasm for modern 

Hinduism as preached in Bengal which is shared by 

few of her countrywomen, has edited a pleasant selec- 

tion of the classical religious tales of India. She 
divides them into several cycles—-snake tales; the 
story of Siva; Indian wifehood, including the famous 
tale of Nala and Damayanti; selections from the 

Mahabharata and Ramayana epics; the adventures 

of Krishna; tales of the devotees and of great kings. 

The tales, of course, are derived from a literature 
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familiar to all scholars, and Miss Noble would perhaps 
have done more useful service to folk-lore by collect- 
ing some of the great mass of folk-tales hitherto un- 
recorded. Her version is pleasant and interesting, 
but we are doubtful of the prospects of its success in 
English nurseries. 

These stories exhibit too much of the dreamy mysti- 
cism of the East, and while largely occupied with 
phases of religious feeling, possess too little of that 
spirit of pure adventure which our children in theit 
fairy-tale books are accustomed to expect. To thosc 
unfamiliar with classical Hindu religious literature 
they will form a useful introduction. The reader, 
however, will, be well advised to accept these versions 
with some reservation, for a double reason. In the 
first place, there is too much of the Bengali spirit 
in them; secondly, all the eroticism and coarseness 
which are unhappily so prominent in this literature, 
and especially in that characteristic of Bengal, have 
necessarily been rigidly suppressed, and the student 
who reads these stories for the first time may be led 
to form an impression of their delicacy and purity of 
sentiment which will soon be dissipated on acquaint- 
ance with the originals. 

The author, again, has hardly kept herself in touch 
with recent follx-tale study in India. In discussing the 
Krishna cycle, she appeals to native scholars for the 
dissection of the varied elements out of which it has 
obviously been composed. Here she is likely to be 
disappointed, because critical analysis of a sacred 
literature of this kind is hardly to be expected from 
faithful believers. If she had been aware of recent 
contributions to this subject, such as Mr. J. Kennedy’s 
essay in a recent number of the Journal of the 
Asiatic Society, and other earlier studies of the same 
kind, she would probably have modified the rather 
crude suggestions contained in her preface. Hinduism 
possesses many merits of its own, but its claim to the 
attention of the West will not be advanced by care- 
fully ignoring its most prominent characteristics. 


Lehrbuch der mikroskopischen Technik, By Dr. Bern- 
hard Rawitz. Pp. vili+438. (Leipzig: W. Engel- 
mann, 1907.) Price 12 marks. 

Tuis book gives a very complete summary of modern 
methods employed in microscopical research as applied 
to animal tissues. The introductory chapter on the 
microscope is very brief; probably the author con- 
sidered this part of the subject hardly came within the 
scope of his compilation. On the other hand, the pre- 
paration of material, hardening, embedding, and 
staining are dealt with at considerable length, and in 
the second part of the work the application of the 
methods to particular tissues and organs is detailed 
in a complete and thorough manner. When treating 
of apparatus, the author has avoided anything which 
simulates a list from instrument makers’ catalogues, 
often a difficult matter in a work of this kind. 

General staining methods occupy some sixty-five 
pages, and here we find an extremely useful sum- 
mary of the uses and application of a large number 
of stains. Naturally German methods occupy the fore- 
front, and the British reader misses references to such 
well-known modifications of the Romanowsky stain as 
the Leishman and the Wright. 

In the second part every tissue and organ is sepa- 
rately considered, and the particular methods applicable 
in each case are detailed at greater or less length. 
Thus the nervous system has some seventy pages 
allotted to it. Little or nothing of importance seems 
to have been omitted from the book, which is ade 
yuately indexed, and should form a very useful con: 
»endium for the laboratory. 


R.. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


The Presence of Water Vapour in the Atmosphere of 
Mars. 


In February and March, 1908, Mr. V. M. Slipher 
succeeded in photographing the lines due to water vapour 
in the atmosphere of Mars. It was in the ‘‘a’’ band 
that its presence stood revealed. ‘The detection was 
rendered possible by the use of plates specially prepared 
by him for the purpose—23 Seed, bathed in a mixture of 
pinacyanal, pinaverdol, dicyanin, water, and ammonia— 
which enabled the spectrum to be photographed somewhat 
beyond the ‘‘A’’ band. Comparison spectrograms were 
made of the moon at approximately the same altitude on 
the same plates, and with exposures to give a like density 
for both. Repeated plates of the sort were taken, and 
their consensus shows unmistakably the ‘‘a’’ band 
stronger in the spectra of the planet than in those of the 
moon. In the case of the moon, of course, we are look- 
ing through our own atmosphere only; in the case of the 
planet, through its atmosphere as well. 

Previous observers—Huggins, Jansen, Vogel, Campbell 
—had reached discordant conclusions, Huggins and Vogel 
asserting the presence of water vapour in the atmosphere 
of the planet, Campbell with much improved spectroscopic 
means failing to get any indication of it. The reason of 
this was the instrumental inability at the time these re- 
searches were made to examine the spectrum sufficiently 
far into the red, for it is in the ‘‘a’’ band that the 
greatest absorption of water vapour occurs, and this was 
not only beyond the possibility of photography at the time, 
but beyond even that of visual detection. Thus Vogel 
went no further redwards than ‘‘ C,’’ while Campbell tells 
us in his account of his researches, in which he came to 
a negative conclusion :—‘‘ It is impracticable to observe the 
groups A, 7450 to 7160 and 7160 to 6870, which are at 
the extreme red end of the spectrum, and they will not be 
further considered.’’ In this omission, rendered necessary 
by the instrumental appliances at the time, lay the failure 
to perceive the evidence of water vapour in the spectrum 
of the planet. For, as the following table shows, the 
intensity of the absorption is much greater in the ‘‘a”’ 
band than in the lines between it and the D lines, or even 
in those near the D lines themselves. This is borne out 
by examination of Mr. Slipher’s plates, in which the differ- 
ence in the ‘‘a”’ band is evident, the broadening of the 
D lines just perceptible, and nothing predicable of the 
fainter water-vapour lines. 


Relative Strength of the Water-vapour Lines in the 
Spectrum, according to Rowland. 
Determination Determina- 


1293. tion 1895. 
Substance Strength Wave- 
length 
Lines Lines 
probably certainly 
identified identified 6 
7672 
a 7165 ... Water Vapour... 124... 50... 128 ... i 
6936 
B 6867 ... Oxygen 6807 
C 656 , 6 
‘Solay TT) Water Vapoer... § inc 
Water Vapour... 2... 2... 10... 5977 
D, 58906 
(Solar, Na) 5°54 


No water vapour lines of less wave-length than 5884. 


NO. 2009, VOL. 77] 


The great dryness of Arizona was no less a factor 
in the result. So dry was the air at times during th: 
investigation that on more than one plate the ‘‘a’’ band 
is hardly to be made out in the lunar spectra, while jy 
the Martian it is unmistakable. Great dryness in th 
climate is in other ways shown by the plates to be essentia! 
to the recording of a perceptible difference between tly 
water-vapour lines due to Mars and the earth and tho: 
due to the earth alone. For examination of the oxygen 
bands, A, B, and a, in the two spectra reveals no per- 
ceptible difference between them, and yet the presence of 
water vapour in the spectrum of Mars is strong pre- 
sumptive evidence that free oxygen exists in its atmospher: 
as well, since it is the heavier of the two. 

PercivaL LowELt. 


Lowell Observatory, Flagstaff. 


The Condensation of Helium. 


I HAVE just read with great interest of Prof. Onnes’s 
experiments with helium, and as one who has carried out 
investigations at very low temperatures, and to a certain 
extent in the same direction, I must congratulate him on 
having overcome difficulties of no ordinary nature. At 
the time of my departure for India I was engaged in an 
attempt to measure temperatures below the temperature of 
solid hydrogen, with the ultimate object of determining 
thermal constants for helium, but the work was broken off 
when I left Bristol, 
and it is not likely that 
I shall be able to re- 
sume it for some time. 
However, it is possible 
that brief information 
as to the method I in- 
tended to employ may 
be of use to others. 

The measurement of 
low temperatures by 
any means other than 
by the gas _ thermo- 
meter appeared to me 
to be mere waste of 
time, and I decided to 
employ in these experi- 
ments a constant 
volume helium thermo- 
meter. Following the 
method of Olszewski, 
I proposed to compress 
helium to about 100 
atmospheres in a vessel 
cooled in solid hydro- 
gen, and_ containing 
the thermometer, and 
to measure the fall of 
temperature ex- 
panding the gas. The 
only obvious difficulty 
lay in the construction 
of the apparatus. 

The apparatus shown 
about natural size in 
the figure was made ; 
for me by Messrs. A. ft MOMETER 
Hilger. The outer 
vessel was of thin 
steel, and had a 
capacity of about 
4o c.c. Within were 3 
three concentric  test- 
tubes, made as light as 
possible, and separated one from the other and from the 
steel vessel with fragments of cork. In the centre is a very 
light bulb of steel, to which was soldered a capillary stec! 
tube such as is used for hypodermic needles. This bulb was 
intended to serve as a thermometer, the steel tube com- 
municating with the manometric portion of one of the 
thermometers which I employed in the measurements of the 
temperatures of liquid and solid hydrogen (Phil. Trans., 
ce. A, 105, 1902). A steel tube connected the steel vessel 
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with the pump, &c. A steel gasometer floating on mercury, 
and a steel pump working with mercury as a lubricant, had 
also been constructed for me by Messrs. Brin’s Oxygen Co. 
Sir William Ramsay had placed a large quantity of helium 
at my disposal. 

Preliminary experiments with oxygen led me to the 
conclusion that by this method it would be possible to 
attain to, and measure temperatures far below, the melt- 
ing point of hydrogen. I may point out that for very low 
temperatures the reading of the manometer attached to 
the thermometer would give a direct measurement of the 
temperature, as the dead space correction would be very 
small. Morris W. TRAVERS. 

Indian Institute of Science, Bangalore, March 29. 


The Radio-activity of Ordinary Metals: the Pene- 
trating Radiation from the Earth. 


In a paper in the Phil. Mag., December, i907, I 
described some experiments made by me on the con- 


ductivity of air confined in metallic cylinders, 60 cm. long 
and 24 cm. in diameter, which were made of lead, of zinc, 
and of aluminium. With the zinc and aluminium care- 
fully cleaned, a conductivity was obtained for the enclosed 
air, which on reduction gave the value 15 for q, the 
number of ions generated per c.c. per second in the air. 
With lead cylinders, which were investigated more 
extensively than those of other metals, the conductivity 
exhibited wide variations, and values were obtained which 
ranged from 160 to 23 ions per c.c. per second. 

During the past eight months experiments on the con- 
ductivity of air confined in metallic vessels have been con- 
tinued in the Physical Laboratory at Toronto by Mr. 
Wright, and he has now obtained under normal conditions 
with a particular lead cylinder of the dimensions given 
above, in a series of observations made in a room in the 
laboratory, a conductivity corresponding to the production 
of 15-3 ions per c.c. per second. With zinc and aluminium 
cylinders, the lowest conductivities obtained in this room 
by him correspond, respectively, to the values 13-4 and 
12-5 ions per c.c. per second for q. 

He has also, during this period, conducted a series of 
experiments on the conductivity of air enclosed in these 
cylinders in and about Toronto, and has found that the 
conductivity of the enclosed air varied considerably with 
the character of the soil and rocks in the neighbourhood 
of the points of observation. 

In making measurements on the ice above the water of 
Lake Ontario, the conductivity was found to be very much 
lower over the surface of the water than at points on the 
land on either side of the lake at some distance from the 
shore. In these experiments on the ice the values 8.6, 
6-0, and 655 ions per c.c. per second were found for q 
with cylinders of lead, zinc, and aluminium respectively, 
and in a more extended series of observations with the lead 
evlinder alone, the conductivity was found to be the same 
over water with depths varying from 2-5 to 10 metres. 
Measurements were also made on board the steamer 
Corona during one of her passages over the lake, and 
values were obtained for q uniformly lower by approxi- 
mately 6 ions per c.c. per second than those found in the 
laboratory at Toronto, although the depth of the water 
at the wharf in Toronto, where the observations in this 
series were commenced, was not more than 6 or 7 metres, 
while it was approximately 150 metres in depth at the 
deepest point on the line of passage. 

Observations made on a sand bar extending out into the 

lake near Toronto gave a value of 9 ions per c.c. per 
second for gq, and others made on land, at some distance 
from the shore, at various points and over different soils, 
ave values ranging from 11-2 to 15 ions per c.c. per 
cond. 
From the investigation it would appear ‘that the water 
of Lake Ontario, as well as the sand along the shore 
line, contains little, if any, radio-active materials, and 
consequently does not contribute any appreciable propor- 
tion of the penetrating radiation observed at points on the 
earth’s surface. 

It would appear, too, from the constancy of the observed 


NO. 2009, VOL. 77] 


92 


NATURE 


607 


drop in conductivity that the water of the lake completely 
screens off any radiation coming from the soil or rock 
beneath it. In order to confirm this view, some experi- 
ments were made on the absorbing power of the water 
for the y rays from radium. Thirty milligrams of 
radium bromide were enclosed in a brass tube with walls 
about 1 cm. thick. This tube was laid on the ice, and 
the ionisation chamber placed 113 cm. above it. With this 
arrangement it was found that the conductivity added by 
the radium bromide corresponded to the generation in the 
air in the chamber of 4485 ions per c.c. per second. A 
hole was then made in the ice, and the tube was lowered 
to different depths in the water beneath, the conductivity 
being measured for each position of the radium. At a 
distance of half a metre below the surface the conductivity 
corresponded to the production of 447-2 ions per c.c. per 
second, at 1 metre to 16-11, at 2 metres to 0-69, and at 
3 metres to o-62 ions per c.c. per second. From these 
numbers it will be seen that a layer of water between 
2 and 3 metres in thickness sufficed to absorb practically 
all the radiation issuing from the radium in the tube. 

In view of these experiments and of those of Elster 
and Geitel, who observed a fall of 28 per cent. in the 
conductivity of air enclosed in an aluminium cylinder, on 
taking this cylinder from the surface of the earth to the 
bottom of a mine surrounded with a wall of rock salt, it 
would seem that the penetrating radiation observed by a 
number of investigators at the surface of the earth is more 
or less local in character, and that, while its existence 
may be traceable to active substances present in the soil 
and rocks, the effective intensity is largely determined by 
the amount of inactive substances it may have to pass 
through in order to reach the surface. 

The extremely low values found for q with the cylinders 
of lead, zinc, and aluminium in the experiments on the 
ice are interesting on account of their uniformity. They 
are, as is evident, of the order of magnitude of effects 
which might easily be accounted for by active impurities 
in the metals, since differences as large as these values of 
q may easily be obtained with cylinders made from 
different samples of almost any metal selected at random. 
Considering also the difference in the atomic weights of 
the three substances aluminium, zinc, and lead, and having 
in mind that radio-activity is a property associated with 
atomic structure, it would seem that if these metals could 
be obtained entirely free from active impurities, and the 
conductivity of air contained in vessels made from them 
studied, it would be found, if the observations were carried 
out under conditions or in places where no ionisation was 
possible from penetrating radiations arising from external 
sources, to drop to a very low value, if it did not entirely 
vanish. 

The experiments described in this note were made with 
one of Mr. C. T. R. Wilson’s latest type of gold-leaf 
electrometers, which was found, on account of its porta- 
bility, and of the facility and exactness with which read- 
ings could be made with it, to be most admirably suited 
to the purposes of the investigation. 

J. C. McLennan. 

Physical Laboratory, University of Toronto, 

March 30. 


The Theory of Dispersion and Spectrum Series. 


On p. 413 of Nature (March 5) Prof. Schott attempts 
to show that there is an irreconcilable inconsistency between 
Drude’s dispersion formula and Balmer’s formula for the 
lines in the hydrogen spectrum. I imagined that some- 
one who could speak with greater authority than myself 
would make the obvious reply, but since no such reply has 
been forthcoming, and the arguments have been re- 
published in another journal, I venture to ask for space 
to point out why they appear to me fallacious. 

Prof. Schott’s error consists in assuming that the A, in 
Drude’s formula is the same as the A, in Balmer’s formula. 
The A, in Drude’s formula is the wave-length of the light 
for which the medium shows selective absorption; that in 
Balmer’s formula is the wave-length of the light emitted 
by the gas when in a luminous state. An unintelligent 
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application of Kirchhoff’s law sometimes leads students to 
imagine that the two quantities are identical, but Kirch- 
hoff’s law applies only to purely thermal radiation (cf. 
Wood’s ‘‘ Physical Optics,’? chapter xix.). A gas, such 
as hydrogen, in its non-luminous condition does not absorb 
selectively the light emitted by luminous hydrogen. I do 
not think that any absorption bands in non-luminous 
hydrogen have been detected; they are probably far in the 
ultra-violet, and there is no reason for supposing that 
their wave-lengths will be connected by any formula similar 
to that of Balmer. 

The reason for the difference in the frequencies of the 
absorption bands and the lines in the emission spectrum is 
sufficiently obvious. The emission of light by a gas is 
doubtless connected with the ionisation of its atoms. 
But, when an atom is ionised, the electrons in or surround- 
ing that atom are subject to forces entirely different from 
those which act upon them when the atom is ionised ; 
there must be a corresponding difference in the periods of 
free vibration. The absorption bands probably represent 
the vibrations of the electrons in the neutral atom, the 
emission spectrum those of the electrons in or around the 
ionised atom. 

Nor is there any reason why the refractive index of a 
luminous gas should differ greatly from that of a non- 
luminous gas, except in the immediate neighbourhood of 
a line in the emission spectrum. (It is relevant to note 
that Drude’s formula cannot be applied to such regions.) 
Only a very small proportion of the total number of atoms 
present is ionised even under the most favourable experi- 
mental conditions ; most of the atoms are not ionised, and 
affect the light in the same way as those of a non-luminous 
gas. Of course, if the refractive index due to the luminous 
atoms were really infinite, the refractive index of the 
luminous gas would be infinite, however small the pro- 
portion of luminous atoms. But it is impossible that it 
should be infinite; if Balmer’s formula were accurately 
true for all values of m, there would be an infinite number 
of lines in the emission spectrum, implying an_ infinite 
number of degrees of freedom in the vibrating system. 
According to the modern view, which seems to be accepted 
by Prof. Schott, this system is composed of discrete charged 
particles possessing a finite mass; the number of such 
particles must be finite, and they can only have a finite 
number of degrees of freedom. Experiment can never 
demand an infinite number of lines, for, if m is very great, 
the lines are so close as to be beyond the range of resolu- 
tion. NorMAn R. CampBELL. 
Trinity College, Cambridge. 


The Oligochetous Fauna of Lake Birket el Qurun 
and Lake Nyassa. 


In Nature of August 1, 1907 (vol. Ixxvi., p. 316), Messrs. 
Cunnington and C, Boulenger wrote a_ preliminary 
account of the fauna of Lake Birket el Qurun. I am 
indebted to these gentlemen for the opportunity of supple- 
menting their account by a note upon the Oligochzta of 
that lake. They were so good as to send to me two tubes 
with a large number of specimens of a small oligochztous 
worm collected in the lake. These specimens were found 
to belong, without exception, to the species Paranais 
littoralis. The occurrence of this Naid in northern Africa 
is a new fact in its distribution. It has hitherto been met 
with in many parts of Europe, both in fresh water and in 
brackish, even salt, water. As to its marine habitat, it 
has been collected on the shores of Denmark and near 
Odessa. 

It is clear from the fact that this was the only aquatic 
Oligochete met with by Messrs. Cunnington and 
on that it must at least be a prevalent form in the 
ake 

Mr. Cunnington has also kindly placed in my hands 
some examples of aquatic Oligochzeta from Lake Nyassa. 
These belong to three species, and the contrast with the 
oligochztous fauna of the North African lake is very 
marked. The genera represented in Nyassa are Dero, 


submitted to me are sexually mature. The Pristina | 
identify with Pristina longiseta, a widely spread form. 
The genera Nais and Dero are also found in many part. 
of the world, and as all three genera have already bee: 
recorded from tropical East Africa (Michaelsen in Zeitscirr. 
f. wiss. Zool., Bd. 1xxxii., 1905, p. 289), there is no caus: 
for surprise at their occurrence in Nyassa. Still, the fact 
seemed to me to be worth putting on record. 
Frank E. Bepparp. 

Zoological Society’s Gardens. 


THE FORTHCOMING DUBLIN MEETING 
OF THE BRITISH ASSOCIATION. 


HE British Association will hold its fourth meet- 
ing in Dublin on September 2-8 of this year. 
The three previous meetings took place in 1835, in 
1857, and in 1878. The 1878 meeting drew an attend- 
ance of 2578, which was well above the average, ani 
it was marked by the presence of an unusually large 
number of men distinguished in scientific or other 
work at the time and since. In his presidenti«! 
address before the Anthropology Section, Prot. 
Huxley spoke prophetically about those ‘* who may 
be here thirty years hence—I certainly shall not be,”’ 
little realising how both his prophecies were destined 
to come true. 

Appropriately enough (though, I believe, not con- 
sciously in connection with Huxley’s forecast), the 
invitation for 1908 originated with Prof. W. H. 
Thompson, of the physiological laboratory of Dublin 
University. It was originally intended for 1907, bu: 
1908 was found to be more suitable, and the invita- 
tion was formally accepted at York in 1906, where 
a deputation attended consisting of the Provost oi 
Trinity College, Prof. Thompson, Dr. Tarleton, Mon- 
signor Molloy, Rev. Dr. Delaney, and the Lord Mayor 
of Dublin. The invitation was formally renewed at 
Leicester by Prof. Thompson, Rev. Dr. Delaney, 
and Sir Howard Grubb. At a first meeting ai 
the Dublin Mansion House, general and executive 
committees were appointed, and these have been at 
work ever since, with the result that the arrange- 
ments are in an advanced state of preparation. Sub- 
committees were appointed to deal with finance, 
entertainments, hospitality, and the handbook re- 
spectively. The four local secretaries are Dr. Joseph 
McGrath, secretary of the Royal University, Prof. 
W. E. Thrift, Prof. W. H. Thompson, and Mr. John 
Mulligan, of the Hibernian Bank. About 3000l. has 
already been subscribed towards the expenses of the 
meeting. The reduced fare tickets will be available 
for a month, so as to include the excursions subse- 
quent to the official meeting. Day excursions will 
be arranged during the week of the meeting to the 
Devil’s Glen and Glendalough in county Wicklow, 
to Powerscourt Waterfall and the Dargle near Bray, 
to the Boyne Valley, and to the Shannon Lakes. 

The presidential address will be delivered by Mr. 
Francis Darwin, F.R.S., on the evening of Wednes- 
day, September 2, in the large hall of the Royal 
University. Here also will be delivered two of the 
evening discourses, one on ‘“ Halley’s Comet,’ by 
Prof. H. H. Turner, F.R.S. (Friday, September 4). 
the other on ‘* The Lessons of the Colorado Cajon,” 
by Prof. W. M. Davis, of Harvard University 
(Monday, September 7). The third evening discourse 
will be delivered to operatives on Saturday, 
September 5. To this discourse ordinary members 
will not be admitted. The lecture hall has not yet 
been decided upon. 

The serious work of the sections will, for the most 
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afternoon, and those evenings on which discourses 
are not held, free for entertainments of a social kind. 
Of the latter, not a few are already promised, in- 
cluding garden-parties by their Excellencies the Lord 
Lieutenant and the Countess of Aberdeen, by Lord 
and Lady Ardilaun, and by the provost and senior 
fellows of Trinity College; evening receptions are 
also to be held by the Viscount and Viscountess 
Iveagh, by the Royal Dublin Society, and by the 
Royal Irish Academy. The Lord Mayor and Lady 
Mavoress will be ‘‘ At Home ”’ at the Mansion House, 
to members of the association, on the afternoon of 
the opening day of the meeting. 

The work of the Dublin meeting will be transacted 
in twelve sections, which, with their respective presi- 
dents, are as follows :—Mathematical and Physical 
Science (Dr. W. N. Shaw, F.R.S.); Chemistry (Prof. 
F. S. Kipping, F.R.S.); Geology (Prof. J. Joly, 
F.R.S.); Zoology (Dr. S. F. Harmer, F.R.S.); Geo- 
graphy (Major E. H. Hills, R.E.); Economic Science 
and Statistics (Mr. W. M. Acworth); Subsection Agri- 
culture (Sir Horace Plunkett, K.C.V.O., F.R.S.); 
Engineering (Mr. Dugald Clerk, F.R.S.); Anthro- 
pology (Prof. W. Ridgeway); Physiology (Dr. J. S. 
Haldane, F.R.S.; Botany (Dr. F. F. Blackman, 
F.R.S.); Educational Science (Prof. L. C. Miall, 
F.R.S.). To increase the general interest in the 
doings of the association, these sections have been 
distributed over various institutions in the city, the 
governing bodies of which have kindly undertaken 
to provide suitable accommodation. Thus, Trinity 
College, the Royal University, the Royal College of 
Science, University College, the Royal Colleges of 
Physicians and Surgeons, the Royal Irish Academy, 
and the Royal Dublin Society all vie with each other 
in this respect. 

The reception room and administrative offices 
during the meeting will be located in Trinity College. 
Until then, offices for the local reception committee 
have been kindly provided at the Royal University by 
permission of ‘the Senate. 

The official handbook is being prepared by Mr. 
R. Lloyd Praeger (author of ‘‘ Irish Topographical 
Botany ’’) and Prof. Grenville A. J. Cole, under the 
auspices of the Handbook Committee. It will com- 
prise sections on local geology, botany, zoology, 
history and archzology, commerce and _ industries, 
and the usual official information. Among the 
articles will be one on glacial phenomena, by Mr. 
J. R. Kilroe, and another on mineralogy, by Mr. 
H. J. Seymour, both of the Geological Survey. Mr. 
Nathaniel Colgan, author of ‘‘ Flora of Co. Dublin ”’ 
and one of the editors of “Cybele Hibernica,’’ will 
deal with botanical subjects. The zoology section 
will be prepared by Prof. G. H. Carpenter, and will 
comprise an essay on Irish mammals, by Dr. Scharff; 
birds, by Mr. R. M. Barrington (author of ‘‘ Migra- 
tion of Birds ’’); and numerous other special articles. 

The history and archeology of the district round 
Dublin will be in charge of Mr. C. Litton Falkiner, 
secretary to the council of the Royal Irish Academy, 
and Mr. Elrington Ball (author of ‘‘ History of the 
“Flora of Co. Dublin”? and one of the editors of 
Murray’s Guide to Ireland ’’) will deal with the 
prehistoric and other antiquities of the Boyne Valley, 
including the famous tumuli of Knowth, Dowth, and 
Newgrange, and with Dublin churches. There will 
also be articles by Mr. J. Westropp on the medizval 
and ecclesiastical antiquities of Dublin and Wicklow; 
by Count Plunkett, the new director of the Dublin 
Museum, on old Dublin houses; and by Dr. Cosgrave, 
on old views of Dublin. 

Dublin possesses attractions which very few capital 
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cities can rival. Situated in the centre of Dublin Bay, 
its beautiful and prosperous suburbs extend north- 
wards on to the promontory of Howth and south. 
wards to Kingstown, Dalkey, and the far-famed Bay 
of Killiney, which, closed in by the Wicklow Moun- 
tains, presents an aspect of unsurpassed beauty. 

A somewhat unusual element of local colour will be 
given to this year’s Dublin meeting by the large 
number of bilingual street name-plates and sign- 
posts (an outcome of the Gaelic revival), on which 
the historic names are given in both Irish and English 
character and spelling. The well-known cordiality 
and hospitality of the Irish people may be trusted to 
render this year’s visit of the devotees of science one 
of particularly agreeable memories. 


SCIENCE COURT OF THE FRANCO- 


BRITISH EXHIBITION. 

HE fact that pure science will take a recognised 
part in the scheme of the forthcoming Franco- 
British Exhibition, and that it is being assigned a 
court specially for this subject, has already been re- 
corded in these columns. It is believed that this is the 
first large exhibition at which such distinct recognition 
of the claims of pure science has been made, and it 
may be welcomed as being an example which should 

be followed at all future exhibitions. 

The scheme of the court has been arranged so as 
to show apparatus and processes of historical value 
in the various sciences, and also, so far as possible, 
to illustrate various researches in science, both in 
the laboratory and in the factory, which have beea 
and are being carried on. The exhibits will be ar- 
ranged under the head of each of the great sciences, 
with subdivisions where necessary. Arrangements 
have also been made to illustrate the nature of the 
scientific work which is being carried on under the 
head of the exploration of the heavens, the air, the 
sea, and the land, which come naturally under the 
sciences of astronomy, meteorology, oceanography, 
geography, and geology. In this way it is hoped 
that a fairly complete review of all the important 
sciences will be obtained. 

In the previous article in Nature, the constitution 
and names of the full committee and of the various 
subcommittees were given. The preliminary arrange- 
ments and discussion of the principles to be followed, 
and the nature of exhibits to be asked for, occupied 
the committee several months, but the work of 
actually collecting the exhibits in each science which 
are to be shown was handed over by the committee to 
the various subcommittees and their respective Con- 
veners, as they are the best and most appropriate 
judges of what exhibits are available. These sub- 
committees and their Convencrs have really had a 
hard and difficult task in making representative and 
interesting collections, but they have, on the whcele, 
been most successful. 

The usual difficulties in securing historically 
valuable apparatus have been experienced, and many 
individuals and institutions have not found them- 
selves able to allow such apparatus to pass out of 
their own custody. Further difficulties have also 
arisen, as is usual in such cases, in the matter of 
space and funds, for both have had to be provided 
by the exhibition itself, as no public funds have been 
forthcoming. The executive committee has generously 
given a court, comprising the space of about 14,000 
square feet, free of cost, for the science exhibits, and 
has placed at the disposal of the science committee 
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sufficient funds to allow the exhibits to be safely kept | amount and kind of the breakdown which accom. 
panies vital activity, and so logically the study of 
This is only possible 
when anabolism is minimal; hence arises the import- 
ance of the knowledge of what occurs when the 


and properly displayed, though perhaps the exhibits 


will not be shown in such lavish surroundings as 


might have been desired. 

The arrangement of the court is shown in the 
sketch-plan here reproduced. The north side of the 
court will be mainly devoted to ‘‘ Exploration,’’ and 
there will be a section devoted to astronomy which 
will have amongst its exhibits a very complete astro- 
physical observatory. The other sections in this part 
will be devoted to oceanography, geology, and geo- 
graphy. 

In the centre of the court there will be most in- 
teresting exhibits from the National Physical Labor- 
atory, also in electricity and magnetism, and in 
mineralogy and crystallography. The south side of 


the court will contain the meteorological exhibits, | 


with a typical meteorological observatory, a large ex- 
hibit in chemistry, one of metallography, one of bio- 
logy, one of anthropology, and one of heat, together 


Outside numbers = Screen space 


katabolism must come first. 


intake is limited to oxygen and water. 
The work just published under the auspices o{ 


tory at Boston, U.S.A., deals with this subject in 4 
masterly way. It 
and patient industry and_ self-sacrifice, as ell 
as of admirably planned experiments on a large 
scale under careful and coordinated guidance. The 
book is not one which would be selected as a com- 
panion for a railway journey. It consists mainly of 
the protocols of the experiments, their ultimate yalu- 
ation, and the general results to be drawn from them 
being left for the future. 

A good deal of inanition work has been done in the 
past upon animals with useful results; a few obsery- 
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Franco-British Exhibition. Setting-out of Science Section. Building No. 11. 


with smaller exhibits of mathematical science and | 


visible and invisible radiations. 

It is also hoped that a meteorological observatory 
actually at work will be arranged in the grounds of 
the exhibition. 


THE SCIENTIFIC STUDY OF STARVATION. 


7 the non-scientific mind the detailed study of 

inanition or starvation in men and animals may 
appear both useless and unnecessary. It is in reality 
one of the most important pieces of work the inves- 
tigator of nutrition and allied problems can undertake. 
In the normal condition the processes of construction 


ations have been made upon men, especially upon 
professional fasters. In order to obtain trustworthy 
| averages, it is necessary that such experiments should 
| be performed upon a large number of individuals, and 
| this is the work which Dr. Benedict has, with the 
| assistance of his colleagues, and the voluntary sell- 
| abnegation of a number of students and others, been 
successful in accomplishing. Experiments on mai 
himself are more valuable than experiments on the 
lower animals in such a subject as this. 

During Dr. Benedict’s long association with the 
late Dr. Atwater, the celebrated respiration calori- 
meter was evolved, and the generosity of the Carnegie 
Institution of Washington has enabled now a special 
laboratory, situated in Boston, to be entirely devoted 


(anabolism) and decay (katabolism) are taking place | to work of this kind. English workers may well envy 
simultaneously, and one can in that condition only | their more fortunate colleagues across the Atlantic in 


obtain the net result of, or balance between, these 
two antagonistic phenomena. In order to understand | 
the way in which the body builds itself up, it is | 
obviously necessary that we should first know the | 


| 
1 “The Influence of Inanition on Metabolism.” By Francis Gano 
| 


Benedict. Pp. v+542. (Washington : Carnegie Institution, 1907.) | 
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the ease with which funds are chtained both for 
higher education «nd research. 

Each man who entered the calorimeter chamber was 
almost entirely shut off from the world for periods 
of two, three, and, in some cases, more days. [lis 
sole connection with his fellows was a telephone; he 


Dr. Benedict, the director of the Nutrition Labora- 
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could read, move about to some extent, and sleep for 
prescribed periods. But his every action was watched 
through a window and recorded. There were no 
meals to help him pass the time, and the principal 
occupation of the prisoner was counting his pulse, and 
respiration, and carefully collecting his excreta at 
frequent intervals. These were subsequently analysed, 
and their various constituents estimated. At the same 
time, the amount of oxygen used, of carbonic acid 
and water exhaled, of heat produced, and other fac- 
tors too numerous even to catalogue, were all deter- 
mined and recorded. One striking cutcome of the 
work was that in the diaries reproduced com- 
paratively little suffering apart from ennui was 
recorded. The same has been previously stated by 
prolessional fasters; we can therefore hardly doubt 
that in animals also the actual suffering has been 
smiull when they have been subjected to the with- 
drawal of solid food for a few days. The book is to 
be commended <o all interested in physiological work, 
and especially to those engaged in a study of nutrition. 


W. D. Hi. 


RECENT PROGRESS OF THE METRIC 
SYSTEM.? 
AS important report by Dr. Guillaume, presented 
at the meeting of the General Conference of 
Weights and Measures at Paris in October last, has 
recently reached us. Dr. Guiilaume commences his 
report with an interesting account of some recent 
investigations which have been made at the Inter- 
national Bureau of Weights and Measures with re- 
spect to the permanency and invariability of the iridio- 
platinum standards of the metre and the kilogram, 
which were distributed in 1889 to the several States 
perticipating in the Metric Convention of May, 1875. 
The result of these researches is very satisfactory, and 
says much for the high standard of accuracy main- 
tained in the metrological determinations of the 
bureau. Among other investigations which have 
been undertaken at the bureau since the previous 
meeting of the general conference in Igor, attention 
is directed to the work of MM. Benoit, Fabry and 
Perot in connection with the interferential measure- 
ment of light waves. The results obtained confirm in 
a remarkable manner the value found by Michelson 
and Benoit in 1892-3 for the length of the metre in 
terms of the wave-length (A) of the red radiation of 
incandescent cadmium, in dry air at 760 mm. pressure, 
and at the temperature of 15° on the normal hydrogen 


scale. ‘The new value, viz. :-- 
Metre=1,553,164'13 A, 
leads to the following equivalent for the length of the 
vard, viz. :— 
Yard = 1,420,212'04 A. 

These values differ from the earlier determination of 
Michelson and Benoit by less than one part in 
10,000,000, from which it may be inferred that the 
interferential method of linear measurement can lay 
claim to a degree of accuracy far surpassing that 
attainable with the best micrometer microscopes. 

Another important research, which has occupied the 
bureau for many years past and has now reached its 
final stage, is the determination of the weight of a 
given volume of pure water at its maximum density. 
From this investigation, which has been conducted 
principally by MM. Chappuis and Guillaume, the 
weight in vacuo of a cubic decimetre of water at 
4° C. has been ascertained to be 0'999972 kilogram. 
1“ Les récents Progrés du Systéme métrique.” By Ch.-Ed. Guillaume. 
Pp. cs. (Paris: Gauthier-Villars, 1907.) 
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As the weight of a gallon of water at 62° F., weighed 
against brass weights in air at the same temperature 
and with the barometer at 30 inches, is defined as 
being tolb. avoirdupois, the following value for the 
cubic contents of the gallon may be readily deduced 
from the above result, viz. :— 

Gallon = 277°420 cubic inches. 


It follows that, under the same conditions of tem- 
perature and pressure as in the gallon equivalent, 


1 cubic foot of water= 62°288 lb., and 
Icubicinch ,, =252°325 grains. 


Further investigations on the subject are in pro- 
gress at the bureau, but it is unlikely that the final 
results will be found to differ appreciably from those 
given above. The values at present legalised in this 
country, which are based on determinations made by 
Kater in 1821, are far from accurate, but legislators 
are naturally chary of prescribing new relations 
between physical magnitudes before science has said 
her last word on the subject. 

With respect to thermometry, researches undertaken 
at the bureau during the period covered by this report 
indicate that the normal scale of temperature adopted 
by the international committee in 1887 is practically 
in perfect agreement with the absolute thermometric 
scale. The corrections previously determined for re- 
ducing the readings of mercury thermometers to the 
latter scale are found to hold good even for instru- 
ments of the most recent construction. Formerly 
Tonnelot thermometers were employed at the bureau 
in metrological determinations, and thermometers of 
this tvpe were supplied with the various national 
prototypes which were distributed in 1889. Of recent 
years preference has been given to instruments con- 
structed by Baudin, which are subjected to a pre- 
liminary course of artificial heating in the vapour of 
sulphur. It has been found at the bureau that ther- 
mometers treated by this process acquire almost 
perfect stability. 

Dr. Guillaume devotes one chapter of his report 
to recent legislation in different countries with respect 
to the metric system of weights and measures. 
During the last few years the metric prototypes of 
the bureau have been legally recognised in France 
and Roumania, and the laws of these countries have 
been brought into harmony with the present con- 
ditions of metrology. In Hungary a law was recently 
passed defining the units of force, pressure, and 
density in terms of the metric system. The legislature 
of Denmark has provided for the adoption of the 
system in that country by the year 1910. The system 
has also been made obligatory in the Portuguese 
colonies. On the other hand, Dr. Guillaume does not 
find much progress to record in Great Britain and its 
colonies or in the United States, so far as legislation 
is concerned. Canada has, however, with the ac- 
quiescence of the British Government, formally joined 
the Metric Convention on the footing of a separate 
State, and in New Zealand an ordinance has been 
passed prescribing the exclusive use of the system 
after an indefinite date. 

A resolution of the general conference urging upon 
the various contracting States the formal adoption of 
a metric carat of 200 milligrams for use in the sale of 
diamonds and precious stones has been brought by 
the several Governments under the notice of the in- 
dustry concerned. At present it is not possible to 
anticipate what response will be made by the trade. 
In this country the carat is not legally recognised, 
but as a customary weight its value is generally 


accepted as being 31683 grains, or 1513 carats to the 
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ounce troy. This is equivalent to 205°3 milligrams. 
The carat is an extremely ancient weight, of uncertain 
origin so far as its present value is concerned, but it 
would appear to be in some way connected with the 
old standard of fineness for silver in England, viz., 
19 oz. 2 dwt. of fine silver to the pound troy, this ratio 
of fineness being equivalent to the quotient of 64 
grains by 24 carats. 

In conclusion, it is pleasing to note the moderate 
tone and invariable accuracy of statement which 
characterise this report of Dr. Guillaume on a subject 
which is often discussed in print with considerable 
warmth. 


NOTES. 


A COMMITTEE has been appointed for the purpose of erect- 
ing a monument to Marcelin Berthelot by means of an 
international subscription. The president of the committee 
is M. Loubet, who is to be assisted, we learn from the 
Revue scientifique, by MM. Gaston Boissier, Léon 
Bourgeois, Darboux, and Levasseur. Donations may be 
sent to M. Ch. Goudchaux, 16 rue Miromesnil. 


Pror. R. A. S. RepMayne, professor of mining in the 
University of Birmingham, has been appointed an In- 
spector of Mines, under the Coal Mines Regulation Acts, 
1887 to 1905, the Metalliferous Mines Regulation Acts, 
1872 and 1875, and the Quarries Act, 1894, under the title 
of ‘* Chief Inspector of Mines.’’ 


Tne death is announced, in his seventy-first year, of 
Prof. Leopold Schrétter von Kristelli, professor of internal 
medicine in the University of Vienna, and distinguished 
for his work in the science of laryngology. 


THE management of the Municipal Exhibition, which 
will be opened at the Agricultural Hall on May 1, has 
arranged for an installation of Réntgen-ray apparatus in 
a special building in the hall, and for demonstrations, illus- 
trating its use, to be carried out at certain hours each 
day. 

We learn from the British Medical Journal that the 
Riberi prize, of the value of 8o0o0l., which is given every 
five years by the Royal Academy of Medicine of Turin, 
has been awarded to Prof. Bartolomeo Gosio, director of 
the Laboratories of Public Health of the Italian Ministry 
of the Interior, for his studics on the bio-reaction of 
arsenic, selenium, and tellurium. 


A Bit has been passed by the Virginia Legislature 
establishing a Virginia State Geological Survey. Accord- 
ing to Science, the bureau is to have its headquarters at 
the University of Virginia, and the board is to be com- 
posed of the Governor (ex officio), the president of the Uni- 
versity, the president of the Virginia Polytechnic Institute, 
and two citizens. An annual appropriation of 2000l. is 
provided 


An interesting exhibit of photographs, instruments, and 
other astronomical objects is now on view at Cardiff 
Museum. It was arranged by the Astronomical Society 
of Wales, and was opened by the Lord Mayor of Cardiff 
on April 23. Much interest is being taken in the exhibi- 
tion, which will remain open for some weeks. The Cardiff 
City Council is now taking a commendable interest in the 
furtherance of popular astronomy, maintaining an observa- 
tory at Penylan Hill, which houses a 12-inch reflector. 
This observatory is also a meteorological station of the 
second class. 


AN appeal is being made for subscriptions to a fund 


Massey, whose literary works on subjects relating to myth, 
religion, and Egyptology are known to many readers and 
widely admired. A donation of 2001. has been received 
from the Royal Bounty Fund, and friends of the family 
have felt that this sum might form the nucleus of a fund 
which would yield a small income. Subscriptions will be 
received by Mr. James Robertson, 5 Granby Terrace, Hijl- 
head, Glasgow, Scotland, who will render an account to 
all senders. 


A CORRESPONDENT asks for information or references ‘n 
regard to the deviation of rivers caused by the rotational 
velocity of the earth. Prof. G. A. J. Cole has kindly sent 
the following answer to the inquiry :—‘‘ The effect of the 
earth’s rotation on the courses of rivers is regarded by 
many geographers as distinctly noticeable. The deflec- 
tion is to the right in the northern hemisphere, the bank 
being, it is said, typically excavated on this side, while a 
shoal is left upon the other. In any series of meanders, 
therefore, those directed to the right side should tend to 
become more pronounced than those directed to the left. 
The reverse effects should occur in the southern hemisphere, 
the left bank being here eroded. Babinet and E. von Baer 
developed this theory in 1859 and 1860 respectively. The 
matter is discussed by G. K. Gilbert, American Journal 
of Science, vol. xxvii. (1884), pp. 427-32, and A. C. 
Baines, ibid., vol. xxviii., pp. 434-6, and excellently and 
fully by A. Penck, ‘ Morphologie der Erdoberfliche ’ 
(1894), vol. i., pp. 351-60, with numerous references and 
examples ; a sketch is also given by I. C. Russell, ‘ Rivers 
of North America,’ Progressive Science Series (1898), pp. 
39-43. F. Wahnschaffe, who has to deal with the great 
rivers moving in loose materials over the Prussian plain, 
throws doubt, like some other writers, upon the efficacy 
of the earth’s rotation in producing a noticeable divergence 
by erosion (‘ Die Ursachen der Oberflachengestaltung des 
norddeutschen Flachlandes,’ 1901, p. 188).’’ 


Tue general type of weather was very wintry and un- 
settled during the past week, and at many places in the 
northern portion of the kingdom a lower minimum 
temperature has occurred than has been previously recorded 
in April for about forty years, the shade readings ranging 
from 18° to 22°. Much snow has also fallen in all parts 
of the country. The report of the weather issued by the 
Meteorological Office for the week ending April 25 shows 
exceptional conditions for the time of year. The mean 
temperature had a deficit of 10° in the east of Scotland 
and in the Midland counties, and of about 9° in many 
other parts of the kingdom. The absolute minima were 
generally registered on April 24 or 25. At Balmoral the 
sheltered thermometer fell to 10° on April 24, whilst on 
the grass the reading was as low as 4°. On April 25 the 
highest reading throughout the day was 35°, at Oxford, 
and 34°, at Cullompton and Buxton. Nearly all the pre- 
cipitation took the form of sleet or snow, and the fall was 
exceptionally heavy in the east and south of England. At 
Oxford the gauge yielded 1-66 inches for the twenty-four 
hours ending 8 a.m. on Sunday, the depth of snow being 
16 inches, whilst at Southampton the depth was 14 inches, 
and at Marlborough 11 inches. At Bournemouth the snow 
which fell for twelve hours during Friday night yielded 
1:13 inches of water, equal to about 11 inches of snow. 
The snowstorm on our south coast on Saturday, April 25. 
has been characterised as a blizzard. 


WE welcome the formation of the Research Defence 
Society, the object of which is to make known the facts 
as to experiments on animals in this country. The society 
was formed in January last, and already numbers more 


for the widow and daughters of the late Mr. Gerald 
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than 800 members. It is not an association of men of 
science or of medical men alone; its membership has been 
drawn from all departments of public life. Lord Cromer 
is the president, and a long list of vice-presidents includes 
the names of men distinguished in most branches of in- 
tellectual activity. The annual subscription is 5s., to cover 
working expenses, but larger subscriptions or donations 
will be gladly received. The acting honorary treasurer, 
pro tem., is Mr. J. Luard Pattisson, C.B., of the Lister 
Institute, and an account in the society’s name has been 
opened with Messrs. Coutts and Co., 440 Strand. The 
honorary secretary is Mr. Stephen Paget, 70 Harley Street, 
London, W., to whom all communications should be 
addressed. Lord Cromer, in a letter which has been 
yidely circulated in the Press, directs attention to the 
mmense importance to the welfare of mankind of experi- 
ments on animals conducted with proper care, and 
nstances, among many results which have already followed 
such investigations, the use of antiseptics, the modern 
treatment of wounds, the invention of diphtheria antitoxin, 
and the discovery of the causes of plague, cholera, typhoid 
fever, and sleeping sickness. He also explains that the 
society will endeavour to make it clear that scientific men 
who perform experiments on animals are not less humane 
than the rest of their countrymen who daily, though 
perhaps unconsciously, profit by them. It is proposed to 
sive information to all inquirers, to publish précis, articles, 
and leaflets, to make arrangements for lectures, and to 
assist all who desire to examine the arguments on behalf 
of experiments on animals. 


Tue structure of the epidermis and epidermal glands of 
poisonous fishes forms the subject of an article by Mr. E. 
Pawlowsky in Nos. 7 and 8 of the Comptes rendus de la 
Soc. Imp. Nat. de St. Péiersbourg for 1907. In addition to 
the ordinary epidermal glands, poisonous fishes like the 
veavers (Trachinus) are furnished with large serous glands 
of a horny structure which secrete the harmful fluid. 
sting-rays (Trygon) have, however, a numerous series of 
minute poison-glands in the tail. 


RECENT papers received from America include an 
elaborate account of the early stages in the development 
of the Mississippi alligator, by Prof. A. M. Riese, issued 
in vol. li. of Smithsonian Miscellaneous Contributions, and 
illustrated with twenty-three plates. Also notes on 
Guatemala birds, by Mr. N. Dearborn, and on fishes from 
Mexico and Central America, by Mr. S. E. Meath, pub- 
lished by the Field Museum of Natural History. Schizo- 
pod crustaceans from Alaska form the subject of a paper 
by Mr. A. E. Ortmann, published as No. 1591 of the 
Proceedings of the U.S. National Museum; while in No. 
1394 of the same, Mr. A. S. Pearse describes four new 
species of the amphipod group from the Gulf of Mexico, 


of the parasitic isopod Leidya on an entirely new host. 


Tue first part of vol. vi. of the Annals of the South 
African Museum is devoted to a fourth instalment of the 
Rev. T. R. R. Stebbing’s account of South African crus- 
taceans, of which the earlier parts were published in 
“Marine Investigations in South Africa.” In the present 
part the author describes as new seven species and one 
genus, but he takes occasion to point out that the most 
interesting results of his investigations are not so much 
novelty of characters in the new forms as the relationship 
between these South African types and others long known 
from remote parts of the globe. As an instance of this, it 
is mentioned that the description of the new Cape prawn, 
paulsoni, had only been published a few 


NO. 2009, VOL. 77] 


Leontocaris 


and in No. 1593 Miss Richardson records the occurrence | 


The 


months when the discovery of a second species of the same 
specialised genus was announced in deep water off the 
Irish coast. The paper is illustrated by fourteen plates. 

From the morphological standpoint, the rodent mammals 
form an exceedingly compact and uniform group. From 
the occurrence of the phenomenon known as inversion it 
has been suggested, however, that, developmentally, the 
murine section (Myomorpha) should be associated with the 
Subungulata, while the squirrel and hare groups (Sciuro- 
morpha and Lagomorpha), in which inversion is absent, 
should constitute a section or order apart. On the other 
hand, it has been asserted that inversion, although most 
developed in the Myomorpha and Subungulata, does also 
occur in the other two groups, and the suggestion has 
been made that all rodents agree in their early develop- 
mental stages, although divergence takes place later. To 
test this, Mr. A. Ochs, of Diisseldorf, has undertaken an 
investigation of the intra-uterine development of the 
hamster, the results of which are published in vol. 1xxxix., 
part ii., of the Zeitschrift fiir wissenschaftliche Zoologie. 
The conclusions with regard to the classification of rodents 
are, however, deferred. 

One of the latest additions to the admirable series of 
** Guide-books ’’ issued by the natural history branch of 
the British Museum is devoted to the elephant group, and 


explains in precise and yet popular language _ the 
wonderful story of proboscidean evolution revealed by 


recent discoveries in Egypt. The publication of such a 
guide-book was rendered practically imperative owing to 
the fact that the collection of proboscidean remains in the 
museum is more extensive than any other in the world. 
So large and so nearly complete is the collection that it 
is possible for the visitor to see with his own eyes prac- 
tically every link in the chain between the primitive 
Egyptian Meeritherium, on the one hand, and the highly 
specialised Indian elephant and mammoth on the other. 
In the case of several of the early forms, complete models 
of the skull have been recently installed in the geological 
department. The interest of the series would be greatly 
increased if a life-sized model of the head of the long- 
chinned, four-tusked mastodon (Tetrabelodon angustidens) 
were prepared and placed alongside the heads of modern 
elephants. The guide, which is admirably illustrated, has 
been prepared by Dr. C. W. Andrews, the great authority 
on the group. 


A PAMPHLET on the preparation and use of anti-plague 
vaccine has been issued by the Bombay Bacteriological 
Laboratory. It gives details of the preparation of the 
vaccine, and full directions as to the mode of inoculation. 
Another pamphlet on the same subject, ‘‘ The Cause and 
Prevention of the Spread of Plague in India,’’ a lecture 
delivered by Captain Glen Liston, summarises in a com- 
plete and interesting manner our knowledge of the parts 
played by the rat and flea in the dissemination of plague. 

THE first part has reached us of a new publication, 
Parasitology, a supplement to the Journal of Hygiene, 
edited by Prof. Nuttall, F.R.S., and Mr. A. E. Shipley, 
F.R.S. Parasitology will include papers dealing with the 
anatomy of mosquitoes, fleas, protozoa, and other para- 
sites, which have only an indirect relation to hygiene and 
preventive medicine. The present part is devoted to a 
paper by Dr. Karl Jordan and the Hon. N. C. Rothschild 
on a revision of the non-combed, eyed Siphonaptera, a 
group of fleas to which that carrying plague belongs. 

Tue March number of the Journal of the Royal Sanitary 
Institute (xxix., No. 2) contains an important paper by 
Dr. Rideal on the relative hygienic values of gas and 
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electric lighting. The principal conclusions are that, owing 
to the better ventilation obtained by gas, the products of 
combustion are not present in the air in anything like the 
proportion that might be expected, the temperature and 
humidity in an occupied room being no greater than when 
the room is lighted with electric light; that carbonic acid 
has not the injurious effects formerly attributed to it; and 
that products—heat, carbonic acid, and moisture—are 
derived from the inmates more than from the illuminant. 


Tue work of improving the sugar-cane is still going on 
at Barbadoes, and the results obtained during the season 
1905-7 are recorded in a publication recently issued by the 
Imperial Department of Agriculture for the West Indies. 
One of the new canes yielded as much as 2000 pounds of 
saccharose per acre more than was obtained from the 
ordinary White Transparent; it is obvious that differences 
of this kind are of prime importance to the sugar planter. 
Manurial experiments are also recorded; these are intended 
to find profitable combinations of manures. One result is 
rather interesting; nitrate of soda gave a larger yield of 
sugar than sulphate of ammonia, although the latter is 
commonly preferred in the West Indies. 


In the Indian Forester (February) prominence is given 
to an article by Prof. M. Henry on forests and rainfall. 
A theoretical discussion of the argument that the atmo- 
sphere contains more moisture in the neighbourhood of 
forests is clinched by the observation of an officer of 
engineers that a balloon will descend when passing over 
an extensive wooded area. It is also indicated how 
forests increase the rainfall of a locality and help to 
augment the supply of water from springs. A_ native 
apparatus fer distilling camphor oil from the leaves of 
Cinnamomum Tamala is illustrated by Mr. B. Gopaliah. 


Tue sixth number of the Quarterly Journal of the Liver- | 
| Arizona. 


pool Institute of Commercial Research in the Tropics 
(January) has been received. Dr. E. Drabble contributes 
several short articles on West African oil seeds, dealing 
with Carapa procera, Poga oleosa, Irvingia gabonensis, 
the source of Dika butter, and Scyphocephalium Kombo; 
also a comparison of the barks of the red (Rhizophora 
mangle) and the white mangroves (Laguncularia racemosa) 
from the same region. Mr. R. Newstead furnishes the 
identifications and descriptions of several coccids infesting 
plants in Madagascar, among them being the gum-lac 
insect, Gascardia madagascariensis, that is allied to Cero- 
plastes, but is very different from Tachardia, the Indian 
lac insect. In connection with analyses of latex from 
Ficus Vogelii, Dr. D. Spence directs attention to the high 
percentage of magnesium and chlorides contained, as com- 
pared with the latex of Hevea or Funtumia, in which 
phosphates are largely present, while chlorides are almost 
absent. 


A SECOND paper dealing with the fern genus Nephrodium 
is communicated by Mr. S. Yamanouchi to the March 
number of the Botanical Gazette. It is concerned with 
spermatogenesis, oogenesis, and fertilisation in the genus 
as exemplified in the species Nephrodium molle. The 
author obtained a very complete set of stages in the 
development of the spermatozoid. Blepharoplasts, arising 
in the cytoplasm, were observed in the sperm mother cell. 
The important modification of this body occurs in the 
sperm cell when it flattens out above the nucleus, becomes 
band-shaped, and finally wedge-shaped, with the narrow 
end joined to the nucleus. Thus the anterior part of the 
sperm is formed from the blepharoplast. The develop- 
ment of the ovum is normal;.in fertilisation the sperm 
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remains unchanged for a period after entering the egy 


nucleus, but eventually disintegrates with the formatio; 
of a reticular structure, and mixes with the egg nucleus, 


Butietin No. 14 of the Edinburgh and East of Scotlang 


College of Agriculture contains a detailed statement oj 
the yield of milk and the percentage of fat therein obtained 
from a herd of twenty-seven cows. The fact that cows 
vary considerably in their milk yield is clearly brough 
out, and farmers are urged to keep systematic records of 
each cow’s yield in order to improve the general standard 
by eliminating the poor ones. 

No. 6 of the Memoirs of the Department of Agricultur: 
in India deals with the movements of water in the soi 
Perhaps no subject is of more importance to the agri. 
culturist, or so little investigated in Great Britain and th 
British dependencies. Dr. Leather furnishes an_ interest. 
ing set of measurements which will prove of great value 
if they succeed in attracting some competent physicist t 
direct his attention to the numerous physical problems 
awaiting investigation in agricultural science. 

Tue February number of the Agricultural Journal of 
the Cape of Good Hope contains a report on the suitability 
of various South African fibre plants for paper-making 
Four materials are discussed, matjesgoed fibre, palmiet 
fibre, papkuil fibre, and bamboo; samples of the first thre: 
sent over to the South African Products Exhibition in 
London yielded pulp valued at 61. or 71. per ton, whilst 
bamboo pulp is valued at gl. to 1ol. In view of the 
abundance of fibre material in Cape Colony for which no 
use at present exists, the possibility of preparing pulp on 
the spot, and either exporting it or making it into paper, 
seems worthy of very careful consideration. 

A NEW national forest, named the Verde, and consist- 
ing of 721,780 acres, has just been created, says the 
Scientific American, in Maricopa and Yavapai counties, 
The forest lies on the west side of the Verde 
River, and constitutes a great part of its watershed. Most 
of the reserve is covered with brush that has no com- 
mercial value, but a small part has merchantable timber 
on it. The protection of the brush-grown area is just as 
important as that of heavily forested land, the scrub being 
the only thing that conserves the water and saves th 
watershed of the Verde River from erosion. 


In the Mitteilungen from German protectorates (vol 
xxi., part i.), Dr. P. Heidke continues the discussion of 
meteorological observations made at Windhuk (South- 
West Africa) for the year ending June, 1906, commenced 
in the previous volume of this publication, dealing with 
the daily range of air-pressure and temperature and with 
their harmonic constituents. The effect of the continental 
climate is well shown in the small night minimum and 
evening maximum of pressure, as compared with the large 
morning maximum and afternoon minimum. The sam 
number contains a valuable compilation, also by Dr. 
Heidke, of the monthly and yearly results, together with 
harmonic constituents, for twenty-five stations in the East 
African Protectorate, for the years 1903-4, deduced from 
tri-daily observations. References are also given to the 
veriodicals in which the observations for previous years 
are published. 


It is stated in Engineering of April 24 that H.M.S. 
Tartar, the turbine topedo-boat destroyer, has satisfactorily 
undergone a very severe series of trials, and has been 
taken into commission. The Tartar is the fastest warship 
afloat, its speed on the official trials being 35-672 knots as 
a mean of six runs. During six hours’ run the mean 
speed proved to be 35-363 knots, while the fastest run was 
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t the rate of more than 37 knots. The speed guaranteed 
The vessel is 270 feet long, 


y contract was 33 knots. 
the propelling machinery being Parsons turbines and six 
Thornveroft water-tube boilers. 


TuerE has been much controversy in recent years on 


subject of that class of Palzolithic stone implements 


have been called eoliths. The question has now 
en taken up in the April number of Man by Mr. 
\Vorthington Smith, who deals speciaily with discoveries 
, the North Herts and South Beds plateaux, and in par- 


ticular with the contorted drift, which contains all the 
varieties of worked stones which were lying on its surface 
it the time of its deposition, including older and newer 
paleoliths and their ever-accompanying eoliths. The last 
class he thus attempts to define :—‘‘ At the present day all 
kinds of oddities in flint are passed off as ‘ eoliths ’; one 
author says the examples must be bulbless; another 
describes well-formed bulbs. One says the secondary 
faking is vertical; another that it is lateral. Sometimes 
a proof of authenticity is said to rest on the fact that the 
stones in question present no flaking at all, only rubbing. 
lf museums are visited one sees ordinary palzoliths 
masquerading as ‘ eoliths,? and rubbing shoulders with 
minor well-known Palzolithic forms, iron-stained neoliths, 
surface flints, and late Victorian oddities of all sorts.’’ 
In short, Mr. Smith concludes that there are no such things 
as ‘‘eoliths *? at all, nine out of ten of the thousands 
sent to him for examination being only natural flint frag- 
ments. ‘‘ The tenth has been a minor and well-known 
Paleolithic form, or, it may be, a bulbed, iron-stained, 
Victorian flake, knocked off by the hoof of a farm animal.’’ 
None of those he has examined he believes to be as old 
as the Boulder Clay. ; 

Ix a recently issued pamphlet (‘‘ Plato or Protagoras 
London: Simpkin, Marshall and Co., price 1s. net) Dr. 
F. C. S. Schiller propounds a novel and interesting view 
of the real significance of the speech attributed to Prota- 
goras in Plato’s dialogue, ‘‘ Theaetetus.’’ According to 
this view, the argument of the speech was not invented 
by Plato, but represents an attempt on his part to state 
fairly the actual case of an opponent whom he had not 
completely understood, and who had at the time of the 
composition of the dialogue passed beyond the reach 
of interrogation. Dr. Schiller seeks to justify his inter- 
pretation by maintaining that the criticisms which are 
directed by ‘‘ Socrates’ against the Sophist’s arguments 
do not really refute them, and, in fact, prove merely 
that Plato had formed a very imperfect conception 
of their meaning and scope. Incidentally, Dr. Schiller 
takes occasion to claim that Protagoras was in all essential 
points an early exponent of his own doctrine of humanism, 
and that Plato’s failure to refute him was prophetic of 
the superiority of the pragmatic philosophy over all forms 
of intellectualism.”’ 

Tue American Journal of Science for April contains an 
article by Mr. H. M. Dadourian, of Yale, on the con- 
stituents of atmospheric radio-activity at New Haven. 
Mr. Dadourian suspended a negatively charged wire for 
three hours in a cavity in the ground, and another for 
four days in the air about 7 metres above the ground. 
On determining the rate of decay of the radio-activity of 
cach wire, he found that 5 per cent. of the initial radio- 
activity of the first, and 20 per cent. to 30 per cent. of 
that of the second, was due to thorium and its products, 
the rest to radium and its products. From this he deduces 
that the amount of radium emanation present in the air 
of New Haven is about 40,000 times as great as the 
amount of thorium emanation. 
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founded in 
Adamson, 

Prat. J. 
been by the Manchester 
Press. It deals with the relation between 
matter brought to light by recent electrical investigations. 
Prof. Thomson points out that in electrical phenomena we 
are brought into contact with cases of interaction between 
bodies charged with electricity, in which the action 
the first the is not equal and opposite to the 
reaction of the second on the first. In such cases we sup- 
pose that both bodies are connected with the ether around 
them, and that Newton's third law holds when we consider 
the ether and the two bodies as constituting the system 
under examination. From this point of view, the potential 
energy of an electrical system may be regarded as due 
to its connection with an invisible subsidiary system 
possessing kinetic energy equal in amount to the potential 
This conception may be 
and the ether 


lecture, 
Robert 
term by 
published 
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Prof. 
last 
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on second 


energy of the original system. 
further extended to non-electrified bodies, 


thus comes to play an important part in ordinary 
dynamics. 
Pror. ANDREW Gray delivered an oration on Lord 


Kelvin at the University of Glasgow on Commemoration 
Day, April 22. The address dealt largely with the early 
work of the great master at Glasgow, when he was 
making the electrodynamic and electromagnetic theories 
more explicit, and testing them experimentally under con- 
ditions the antithesis of those which exist in the well- 
equipped laboratories of the present day. Prof. Gray 
mentions two views held by Lord Kelvin to which we may 
at the present time well devote special attention. He 
believed that the study of natural philosophy ought not 
to be excluded from the arts curriculum, and he was 
strongly opposed to the tendency which has been manifest- 
ing itself to separate the experimental from the mathe- 
matical side of physical work. With him the mathematical 
symbol was merely the servant of the idea, and mathe- 
matical methods had their place among the tools and 
instruments of research. The printed copy of the oration 
contains portraits of Lord Kelvin in 1846, 1868, and 1905 
respectively, and a view of the outside of the natural 
philosophy rooms of the old college buildings. 


Pror. P. ZEEMAN, in his second note on the magnetic 
resolution of spectral lines and magnetic force (Konink. 
Akad. Wetens. Amsterdam, December 24, 1907), gives 
some striking measurements of asymmetric separation, with 
excellent photographic reproductions illustrating the various 
stages. By means of the method of the non-uniform 
magnetic field, described in the first article in the above 
Proceedings for April, 1907, he finds it possible to study 
at a glance any series of phenomena dependent on the 
field intensity for a series of different intensities. The 
of asymmetric separations herein considered has 
been predicted from theory by Voigt, and has also been 
considered by Lorentz. One of the most interesting cases 
is the yellow mercury line at A 5791, the structure of 
which cannot be satisfactorily made out by the interfero- 
meter. The first-order spectrum of a Rowland concave 
grating of 6-5 metres radius, with 10,000 lines to the 
inch, has been employed for the investigation. It is seen 
that while the 5791 line is resolved asymmetrically, the 
neighbouring line, 5770, is resolved into a_ perfectly 
symmetrical triplet. Of this pair of lines a nine-fold 
enlargement of the original negative is given, showing 
most distinctly the above effect. The intensity of the 
magnetic fields employed varied from 14,800 to 29,220 
Gaussian units, There are several points requiring further 
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investigation; the apparent inconstancy of the amount of 
asymmetry contrary to theory, also the apparent asym- 
metric intensities observed in the components of various 
lines. Careful measurements of the width of the lines 
show that the mean value is about 0-07 Angstrém unit, 
and that the asymmetry amounts to about half this 
amount. 


Sir WitiiamM Ramsay contributes to the May number of 
Cassell’s Magazine a popular article under the title “‘ How 
Discoveries are made,’’ in which he refers, among other 
matters, to the work of Priestley, Scheele, and Cavendish 
on air and combustion; Crookes, Lenard, and Réntgen on 
kathode rays; and Soddy and himself on radium emana- 
tion and its decomposition into helium, leading up to a 
short statement as to 8 rays and the corpuscular theory of 
electricity. The article provides general readers with a 
glimpse of scientific work, and is a welcome feature in a 
popular magazine. 


Tue Institute of Chemistry has published a_ second 
edition of the ‘‘ List of Official Chemical Appointments.”’ 
It has been compiled by direction of the council of the 
institute, and under the supervision of the proceedings 
committee, by Mr. Richard B. Pilcher, registrar and 
secretary of the institute. The scheme adopted in the first 
edition has been adhered to, the information has been 
corrected carefully, and numerous additions, including an 
index of names, have been made. The list is arranged in 
two main divisions; the first contains appointments in the 
British Isles, and the second in India, Canada, Australia, 
British colonies and protectorates, Egypt, and the Sudan 
provinces. The appointments dealt with include those under 
State departments, local authorities, and public institu- 
tions, in addition to teaching posts at universities, colleges, 
and schools. An appendix gives concise information as 
to societies for the advancement of chemical science and of 
professional chemical interests. The publication, the price 
of which is 2s. net, should prove of great service to all 
who are ‘interested in the applications of chemistry to 
State purposes and in the teaching of the science at its 
various stages. 


OUR ASTRONOMICAL COLUMN. 


ASTRONOMICAL OCCURRENCES IN May :— 
May 1. 8h. 46m. to 12h. 28m. Transit of Jupiter’s Sat. III. 
(Ganymede). 
2th. 59m. Venus in conjunction with the Moon. 
Venus 4° 15’ N. 
8h. 48m. to 9h. 46m. 
(mag. 3°2). 
oh. 51m. Neptune in conjunction with the Moon. 
Neptune 1° 20’ S. 
22h. 41m. Jupiter in conjunction with the Moon. 
Jupiter 1° 47’ S. 
10h, 56m. Minimum of Algol (8 Persei). 
Venus. Illuminated portion of disc =0°388. 
8h. 42m. to 13h. 31m. Transit of Jupiter’s Sat. IV. 
(Callisto). 
1th. 15m. to 12h. 22m. 
(mag. 4°6). 
8h. 34m. Uranus in conjunction with the Moon. 
Uranus 0° 35’ N. 
23h. 47m. Saturn in conjunction with the Moon. 
Saturn 3° 15’ N. 
29. Venus at maximum brilliancy. 
30. gh. 25m. Minimum of Algol (8 Persei). 
31. 13h. 52m. Mercury in conjunction with the Moon. 
Mercury 2° 19’ N. 
A New STArR-FINDER.—The ‘‘ Metron’? star-finder sub- 
mitted to our examination by the maker, Mr. C. Baker, 
244 High Holborn, is an ingeniously designed instrument 
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Moon occults « Geminorum 


Moon occults ~ Ophiuchi 


which will enable beginners in astronomy to become prac. 
tically acquainted with the constellations and the brighter 
stars, and also with the more important problems usual), 
placed under the heading ‘‘ The Use of the Globes.” |, 
consists of a 4-inch celestial globe mounted on a tripg; 
and stand so that it may be erected for any latitude. 4 
date circle and a loose hour circle round the south pol 
enable the user to set the globe for any day and hour oj 
the year. There is also a wire grip carrying a circle, wii) 
a pointer at its centre, and a pair of telescopic sights 
Having set the globe for latitude, oriented it north anj 
south by the fixed compass, and levelled the stand } 
means of the two bubbles set in it, the user sets the hoy; 
circle according to the directions, and places the pointe; 
over the star, on the globe, which he wishes to locate and 
recognise ; the real star may then be seen in the centr 
of the telescope field. In this way a number of constelly. 
tions and important stars, of which the names are give; 
on the globe, may be recognised. Conversely, knowing 
the date and the position of the star, the approximate tim 


may be determined; special sights are supplied for work 
on the sun. To facilitate the reading of the globe and 
circles when working at night, a small electric lamp—and 
dry cell—is fitted to the stand. 

The whole apparatus is nicely finished in nickel plate 
and should prove useful in demonstrating problems jy 
astronomy to beginners. For anything like accurate work, 
the apparatus in its present form and size is, we believe. 
on too small a scale; a very small error in the setting 
produces great confusion when magnified on the celestial 
vault, and the unaided beginner would probably find that 
his knowledge of the constellations was not considerably 
enlarged; when he began to be familiar with the instru- 
ment and the stars he would find in the combination 4 
source of many hours of interesting work and _problem- 
solving. Spare globes, covered with blank paper, may 
be obtained for the purpose of plotting the apparent paths 
of planets, &c.; on the present globe we notice one or two 
misspellings, e.g. Sygnus, Delphin, as the names of con- 
stellations. The price of the instrument, complete in box, 
is 21. 12s. 6d. 

Saturn’s Rincs.—In No. 4243 of the Astronomische 
Nachrichten, pp. 289 to 313 are devoted to records and 
discussions of observations of Saturn made by various 
observers during the end of 1907 and the beginning of the 
present year. Prof. Lowell and Mr. Lampland give the 
details of the Flagstaff observations, and the former dis- 
cusses the appearance of the edge of the ring system and 
of the condensations remarked by Prof. Barnard, them- 
selves, and other observers. When observing the shadow 
of the rings on the ball of the planet, all the Flagstaff 
observers noticed that it was traversed by a medial core 
the blackness of which was far more intense than that of 
the boundaries. This core was first observed on June 10, 
1907, and was plainly visible on subsequent occasions; on 
November 5 the shadow generally was of a faint cherry- 
red tinge, and the black medial line was slightly undula- 
tory, showing irregularities of outline. Drawing con- 
clusions from the discussion of his results, Prof. Lowell 
finds that the rings approach more nearly to the body of 
the planet than hitherto measured, and that the middle 
and inner members of the ring systems are not flat rings, 
but tores; this would account for the condensations 
observed, and for the medial core of the shadow. 


Tue Systematic Motions oF THE Stars.—From_ the 
analytical study of the motions of 1100 stars having proper 
motions of between 20” to 80” per century, and distributed 
over both hemispheres, Prof. Dyson has obtained results 
which confirm those previously obtained by Kapteyn and 
Eddington, viz. that the stars are moving in two streams. 
The positions found for the apices of the two streams 
as found by the different observers are shown below :— 
Stream I. Stream II. 
Kapteyn R.A. 85°, Dec. —11° ... R.A. 260°, Der. - 48° 
Eddington ... ,; 90 », —19° ... 292°, 
The quick-moving stars considered 
cussion show the two distinct drifts 
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three determinations agree within 7° of the position 
R.A.=90°, dec. 12°, and for Stream II. within 14° of 
the position R.A. = 263°, dec. = — 60° (Proc. Roy. Soc. 
Edinburgh, vol. xxviii., part iii., No. 13, p. 231, February). 
DETERMINATION OF THE ERRORS OF THE PARIS OBSERVA- 
sory R&SEAUX.—In a paper communicated to the Paris 
\cademy of Sciences, M. Jules Baillaud describes a novel 
method whereby he has determined the errors of the 
yseaux used in connection with the Carte du Ciel plates 
at the Paris Observatory. By this method the influences 
of variations of temperature and of deformation of the 
elatin film during development are eliminated, and M. 
Raillaud finds that the errors attain the value 3 mw, the 
variations between measures on several plates not exceed- 
ing 05 @. This is of the same order of size as the grain 
of the plate used, and it would probably be possible to 
reduce the apparent discordance by using plates of a finer 
grain (Comptes rendus, No. 12, March 23, p. 616). 


Tue HERSCHELS’ NEBUL2.—No. 4, vol. ii., of the Rivista 
di Astronomia (Turin, April, p. 82) contains an article 
of especial interest and value by Madame Dorothea Isaac- 
Roberts, who discusses the nebulz discovered by the 
Herschels as photographed by the late Dr. Isaac Roberts. 
The author first gives a brief review of the history of 
nebule observations from the time that Galileo discovered 
the first true nebula in 1610; then follows an explanation 
f the classification of nebulz made by Sir William 
Herschel, and of the code used by Sir John Herschel in 
his descriptions of nebulz. A brief description of the plates 
shown in the latter’s memoir ‘of 1833 is followed by a 
discussion of the groups of nebulous bodies as classified 
by Dr. Roberts. The paper concludes with a brief sketch 
of the lines which the author’s discussion of Dr. Roberts’s 
plates will follow, and is to be continued in the following 
number of the review. 


Hor1zoON AND PRIME-VERTICAL CURVES FOR LATITUDES 
+30° To +60°.—In these columns for January 30 (NATURE, 
No. 1996, p. 302) we described briefly a useful sun and 
planet chart submitted for our inspection by Messrs. Carl 
Zeiss. The same firm has now sent us a transparent 
celluloid scale, devised by Herr H. H. Kritzinger, which, 
when used in conjunction with the charts, enables one to 
see at a glance the relative positions of the local horizon 
and prime vertical for any place between latitudes 30° 
and 60° north. This allows the approximate sidereal time 
of rising and setting of the stars, and of their transit 
through the prime vertical, to be found at once, and with 
no trouble beyond that involved in superposing two sets of 
lines. Messrs. Zeiss will be pleased to send copies of this 
aew scale on receiving applications. 


EDUCATIONAL LEAKAGE. 


‘THE success of any system of technical instruction or 

higher education depends ultimately upon the pre- 
paratory education of the students in our technical schools 
and other institutions of higher education. The results 
hitherto obtained from the work of colleges and technical 
schcols in this country have been discounted seriously by 
the inadequacy in the nature and supply of the education 
for boys of school age. Mr. V. A. Mundella, in an address 
delivered last year to the Association of Teachers in 
Technical Institutions, directed attention to the subject, and 
also by means of curves illustrating recent statistics demon- 
strated the serious leakage of children at twelve and 
thirteen years of age, who afterwards receive no education 
whatever. 

The accompanying diagram shows the number of 
children at stated ages, and the grade of education, if any, 
they are receiving. Mr. Mundella states that there are in 
England and Wales, between the ages of eleven and twelve 
years, 718,000 children, of whom 620,000 are in elementary 
schools, and at the outside 40,000 in public and private 
secondary schools. The curve T shows the total number 
of children at each year of age up to twenty-one years, 
and the curve A the total number of these children in 
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elementary schools. The form of A shows strikingly the 
rapid decrease in school attendance between the thirteenth 
and fifteenth years. The curve t exhibits the number of 
children surviving, at each year of age, who have attended 
an elementary school, and a comparison of this curve with 
those marked B, C, X, shows how little has been accom- 
plished in the direction of continuing the education of the 
nation’s children after the elementary school has been left. 
Curve B illustrates the total number of children in science 
and art classes, C in evening continuation schools, X in 
secondary schools, and U—a continuation of X—in universi- 
ties and university colleges. The curve X is based upon 
statistics published in 1898, no later statistics being avail- 
able. The curve D represents the number of surviving 
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children who have attended elementary schools, but are 
receiving no further organised education, and E shows the 
total number of children at each age taking approved 
courses of instruction in State-aided secondary schools. 

The facts embodied in this diagram demonstrate very 
clearly the need for strenuous national effort to insist upon 
children attending primary schools until they are fourteen 
years of age and abolish the present system of half-timers 
and other exemptions, to provide for continuation schools 
at which attendance shall be compulsory, and to establish 
secondary schools which are really schools of a high educa- 
tional type. Schools in which 80 per cent. of the pupils 
leave at fifteen years of age or under are better described 
as higher elementary schools than as secondary schools, 


under which title they are at present classified. 
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THE SCIENTIFIC RESULTS OF THE VOYAGE 
OF THE S.¥. “ SCOTIA.” * 


THE results of the meteorological, magnetical, and tidal 

observations made by the Scottish National Antarctic 
Expedition have now been published under the editorship 
of the leader, Dr. W. S. Bruce. This part of the work 
of the expedition was organised by Mr. R. C. Mossman. 


The instrumental outfit was complete, well selected, and | 


carefully standardised. Thus the barometers were com- 
pared with the Meteorological Office standard before and 


after the expedition, with the Argentine standard in | 


January, 1904, with the Cape standard in May, 1904, and 
with the lighthouse barometer at the Falkland Islands. 
Whilst at sea, and north of lat. 30° S., the meteor- 
ological observations were made four times a day. South 
of lat. 30° S. they were made hourly. From April to 
October, 1903, the Scotia was frozen up in Scotia Bay, 


Laurie Island, South Orkneys, and the observations were | 


Lig 


and to use the observations taken on that set which wa. 


n 


| to the windward, the heating effect of the ship fires 


sufficient to cause those instruments on the leeward <iq 


to read one or two degrees too high. 

During the summer cruise of 1902-3 the Weddell! s 
was filled with pack ice as far north as lat. 60° S., whj] 
in the next summer the Scotia reached Coats Land. |. 
72° S., without meeting any obstacle. 


in February and March the pressure and temperature q) 
higher than at Snow Hill. The cloud amount is also hig! 


tions were made the sky was overcast, and only 3 pe 


cent. of the time cloudless. 
The observations at the South Orkneys were under th; 


(April, 1903, to February, 1904), and were continued unde; 
the auspices of the Argentine Republic. By permission oj 


wo 


View of Copeland Observatory, Central Cairn, and Omond House, Scotia Bay. Reduced from a Report of the Scottish National Antarctic Expedition. 


made on the ship. On November 1 the instruments were 
transferred to a stone hut which had been erected and 
called ‘‘Omond House.’? The observations were con- 
tinued here while the ship went to Buenos Ayres to refit. 

Besides the observations actually made by the staff of 
the expedition, the report also includes observations made 
at Cape Pembroke lighthouse. The Scotia took out to 
this lighthouse a number of instruments from the Meteor- 
ological Office, and the lighthouse keeper or his assistant 
made readings every four hours. The lighthouse was 
used by the Scotia as a base station. 

In the discussion of the observations taken av sea, refer- 
ence is made to the fact that it was necessary to have 
two sets of thermometers, one on each side of the ship, 


1 Scottish National Antarctic Expedition. Report on the Scientitic 
Results of the Voyage of the S.Y. Scofva during the Vears 19¢2, 1903, and 
"904, under the leadership of W. S. Bruce. Vol. ii., Physics. Pp. xvi+324, 
Edinburgh : Scottish Oceanographical Labo-atcry, 1907.) Pric2 rd. 15. 
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the Argentine meteorological director, Mr. Mossmann has 
been able to discuss observations taken during 1904, and 
records the mean temperature as 22°-7, the lowest reading 
being —26°, in June, 1903. The diurnal range of tempera 
ture varies from 1°-1 in autumn to 3°-2 in spring. 

It was noted that, whereas on the eastern coast o! 
Graham's Land the easterly winds are very conspicuous, 
the winds at Scotia Bay had only a very small easterly 
component. 

As the expedition was not originally arranged with the 
intention of making magnetical observations, the only 
instruments taken were a portable magnetometer and 4 
dip circle. There being no special non-magnetic area on 
the Scotia, no observations were made at sea. 

A wooden hut erected not far from Omond House, and 
called the Copeland Observatory, was used to shelter these 
instruments. The observations ‘were made under very 
adverse conditions. It was often found that the magncto- 


Comparison of observations made in the Weddell Sc, 
with those made at Snow Hill, Graham’s Land, shows tha; 


| for during 81 per cent. of the time during which obserya- 


| capes of the Scottish expedition only eleven months 
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meter had become crusted with ice spicules, and it had 
to be thawed out before it could be used. Many other 
jificulties had to be encountered, and it is surprising that 
any successful observations were made; but Mr. Mossman, 
assisted by Mr. W. Martin, secured, besides other observa- 
tions, hourly observations on twenty days. 

The magnetic observations are discussed by Dr. Chree, 
F.R.S., who remarks that the results show how very 
carefully the observations were made. The observations 
extended over the period May, 1903, to February, 1904. 

The following values are given :—declination, 5° 31’-2 
east; inclination, 54° 30’-6 south; horizontal force, 0-25704 ; 


nean daily range of declination obtained from the hourly 
eadings, 865. 
While the Scotia was anchored and frozen in Scotia 


Bay ervations of the tide were made by means of a 
very simple gauge. A long wire, fastened to the sea floor 
by a heavy weight, passed over a pulley, and was kept 
taut by a lighter weight at the other end. As the ship 
rose and fell with the tide this weight moved up and down 
a vertical scale, which was observed half-hourly. 

The tides seem to be normal for a place in the Southern 
Ocean. The semi-diurnal tides are considerable, but the 
solar tide is unusually large compared with the lunar tide, 
the ratio being three-fifths, or 0-6, as compared with 0-465 
of the equilibrium theory. The semi-diurnal tides are 
almost exactly ‘‘ inverted,’’ so that low water occurs very 
nearly when the moon is on the meridian. 


THE METEORS OF HALLEY’S COMET. 
N view of the approaching return of Halley’s comet, the 
Aquarid meteor shower of May ought to be awaited 
with special interest. We know comparatively little of 
this system, as it has been seldom observed. It is certain, 
however, that it is the richest of our May showers, and 
that its radiant point conforms very nearly both in date 
and place with the radiant and epoch of particles follow- 
ing the path of Halley’s comet. This circumstance alone 
is significant, and the supposed connection of the comet 
and meteoric display will be sure to receive ample investi- 
gation during the next few years. 

The Aquarids should be looked for after 1 a.m. in the 
mornings between the end of April and May 7, and they 
are directed from a region at about 337°—2°, just below 
the equator. Lieut.-Colonel Tupman determined the 
radiant as about 10° west of the point assigned, and 
further observations are required to ascertain the exact 
place, and also the precise date of the maximum of the 
shower. 

If really associated with Halley’s comet, the meteors 
ought, in immediate ensuing years, greatly to increase in 
numbers, though we possess no historical records of rich 
showers having been observed in 1759 or 1835, when the 
comet previously returned to perihelion. But many 
meteoric phenomena have eluded recognition, and it is very 
possible that some returns of these Spring Aquarids may 
have escaped notice, as they are only visible just before 
sunrise, and were never specially looked for until after 
their discovery nearly forty years ago by Lieut.-Colonel 
Tupman. This stream, like the Perseids and Leonids and 
many other showers, is evidently one visible nearly every 
vear, and forming a complete ellipse. It now remains for 
observations in immediately ensuing years to determine 
whether, like the Leonids and Andromedids of November, 
it develops unusual intensity near the time of return of 
the parent comet. W. F. DENNING. 


SOME UNSOLVED PROBLEMS IN METAL- 
MINING.? 

N one sense every mine is an unsolved problem from 
_ the day the first pick is put into the ground until the 
mine is finally abandoned as exhausted, and even then it 
is not always certain that it really is worked out, and that 
sinking or driving another 10 feet might not give it a 
renewed lease of life. Unlike most engineering problems, 
which have generally to be solved before work is com- 
| From the ‘‘ James Forrest” Lecture, delivered at the Institution of 
Civil Engineers on April 27 by Prof. Henry Louis. 
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menced, a mining problem is never fully solved until all 
work upon it is finally concluded. 

At the very outset, even before we are in a position to 
attack the different subdivisions of the subject, we are 
brought face to face with what may almost be described 
as one of the fundamental problems underlying the whole 
of metal-mining, and one the solution of which can never 
attain finality. The work of the metal-miner being limited 
to the extraction from the earth’s crust of the ores of the 
various metals, whilst it is the business of the metallurgist 
to smelt these, so as to reduce therefrom the metals that 
they contain, and to fit the latter for their use in the tarts, 
the question what constitutes an ore is one that the miner 
cannot answer for himself, and for the reply to which he 
is dependent entirely upon the development of metallurgical 
science for the time being. Not all metalliferous minerals 
are ores from the smelter’s point of view. Take, for 
example, an ordinary brick clay, which is a complex 
hydrous silicate containing, say, 15 per cent. of aluminium 
and 5 per cent. of iron; it is true that we can extract 
both these metals from it by a series of complicated labora- 
tory processes, but no means for doing this economically 
on a practical working scale have yet been discovered. 
Hence no one would dream of calling clay an ore of 
aluminium, and far less of iron. Nevertheless, it is not 
beyond the bounds of possibility that our modern metal- 
lurgists, or their younger and more progressive brethren, 
the electro-metallurgists, may within a few years devise 
some practicable process for extracting aluminium from 
clay, when clay would straightway become an ore of 
aluminium, though it is not one now; and if perchance 
it happened that comparatively pure oxide of iron were 
obtained as a by-product in the same process, the clay 
might even be reckoned as an ore of iron also. Until 
some such process shall be devised, clay is looked upon 
by the metal-miner as a non-metallic mineral, as so much 
worthless gangue or waste. The history of metal-mining 
has shown again and again that the waste rock of one 
generation is the valuable ore of another, as, for example, 
the zinc blende of the Alston district, which is now being 
recovered from the waste which the old miners had left 
behind as worthless in their excavations, or had thrown 
aside on their waste heaps, the value of the mineral having 
been recognised when a Belgian metallurgist discovered 
how to extract zinc from it. 

The point may be further illustrated by a consideration 
of the world’s supply of iron ore; iron, the most useful 
of all metals, is at the same time, next to aluminium, the 
most abundant, geologists calculating that 4-7 per cent. of 
the earth’s crust consists of iron; if this estimate be 
correct, the very small portion of the earth’s crust under- 
lying the London Metropolitan area (fifteen miles’ radius) 
down to the depth of only one mile would contain no less 
than 360,000 millions of tons of iron, none of which is in 
the form of a true iron ore. At the present day no one 
would call a mineral containing less than 25 per cent. of 
iron an iron ore, and unless it contains double that per- 
centage it will not find a very ready or a very appreciative 
market amongst iron smelters. 

As the result of various improvements in the last few 
decades, the whole trend of modern mining is towards the 
utilisation of large deposits of low-grade material, the 
increased scale of operations enabling economies to be 
effected that were impossible whilst small quantities alone 
were dealt with. One of the cardinal problems that will 
confront our successors will be how to work with profit 
minerals of lower grade than any that we have yet 
attacked, so as to enable the miner to include within his 
sphere of operations deposits too poor for us. to deal with 


to-day. 

The possibility of determining by some means the where- 
abouts of the hidden treasures of the earth has long been 
an object of the miner’s desire, the methods for accomplish- 
ing which range from the medizeval adept with his divining 
rod, belief in which is not wholly extinct to-day, down to 
a series of modern attempts to use electric currents for 
the same purpose. Up to the present these attempts have 
been unsuccessful, in spite of the ambitious claims of some 
of their advocates. 

In view of the fact that minerals differ so widely in 
their electric and magnetic properties, it is quite possible 
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to conceive that some method of detecting concealed mineral 
deposits by these means may be devised. Indeed, for one 
particular class of minerals such a method has long been 
in existence; in Scandinavia there are many deposits of 
magnetite, and many others of which magnetite forms a 
constituent, so that all such deposits distinctly affect a 
magnetic needle. The Swedish prospector has long used 
the so-called mining compass, which consists essentially 
of a small magnetic needle so suspended as to be able to 
move both horizontally and vertically. When this compass 
is brought over ground in which such deposits of magnetic 
mineral exist, the needle indicates their presence by its 
change of dip, so much so that it has been customary for 
years past in Sweden to buy and sell mineral properties 
by their ‘‘ compass-drag,’’ or their effect on the miners’ 
compass. 

When, by any means, some indication is obtained of 
the approximate position of a mineral deposit, it has to 
be more precisely located by boring. Boring is of but 
little value for tracing mineral veins, owing to their going 
down so nearly vertically and to their great irregularity, 
but it is often used to locate irregular masses of ore; for 
example, bore-holes have recently been employed success- 
fully in Cumberland for proving deposits of red haematite 
in the Carboniferous limestone, even where this ,is over- 
lain by Triassic rocks. Obviously bore-holes are most 
valuable when stratified deposits have to be tested, and 
everyone will remember the conspicuous success that 
attended their use in proving the permanence in depth of 
the auriferous banket beds of the Witwatersrand. 

The deepest bore-hole put down up to the present is one 
at Paruschowitz, in Upper Silesia, which attained a depth 
of 6573 feet; it commenced at a diameter of 12-6 inches 
and finished at 2-7 inches, and it is easy to imagine the 
difficulties that attend the boring of so small a hole to 
the depth of 1} miles. The engineers in charge stated 
that they could not have reached this depth had not 
Mannesmann weldless steel tubes been available for the 
boring rods; I mention this fact as illustrating the depend- 
ence of mining upon the allied arts, for at first sight few 
would imagine that an improvement in special rolling-mill 
practice could increase our knowledge of the deeper por- 
tions of the earth’s crust. 

Bore-holes such as these are now always made by means 
of the well-known diamond drill, which brings up a core 
of the rocks passed through, and thus aftords positive in- 
formation respecting them. Unfortunately, the only kind 
of diamonds suitable for this purpose, the dark opaque 
stones, showing no distinct cleavage, known in the trade 
as “‘carbons,’’ are very scarce and proportionately dear, 
so that diamond-drilling is now a very costly operation; I 
have, however, good grounds for saying that we are within 
measurable distance of seeing such ‘‘ carbons,’”’ or at any 
rate ‘‘ boot,” produced artificially. For rocks of moderate 
hardness, these diamonds have of late years been replaced 
to some extent by shot made of specially hard chilled iron, 
but these are of little use in the harder rocks. One of our 
greatest needs at the present moment is a metal that shall 
be strong, tough, and very considerably harder than quartz; 
the production of such a material would conduce more to 
the technical advancement of several branches of mining 
than almost any other discovery that could be named. 

Mineral deposits may be distinguished as superficial, 
shallow, or deep-seated in the earth’s crust; the first of 
these require no opening up, properly speaking; the second 
can mostly be opened up by adit levels, whilst the third 
class can only be reached by means of shafts. The deepest 
shafts in the world are in the copper-mining district of 
Lake Superior, where there are at least two close upon 
5000 feet in depth; with the exception of this district, of 
a few shafts in the Bendigo district of Victoria, a few at 
Johannesburg, and some in the Przibram mines in 
Bohemia, it may be said that there are practically no shafts 
in metal-mines more than 3000 feet deep, so that the 
ability to reach considerably greater depths than have 
hitherto been attained in most mineral fields may be taken 
for granted. Indeed, so far as the actual sinking is con- 
cerned, there would probably be no serious difficulty in 
sinking a shaft 10,000 feet deep, provided that it could be 
known with certainty that a deposit of ore would be met 
with of sufficient value to recoup the outlay incurred in 
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such a sinking; in other words, the main problems cop. 
nected with decp sinking are economic rather thay 
technical. 

For centuries the only property made use of to effect thy 
separation of minerals was the difference in their densities. 
in 1858, however, an entirely new property was brough 
into play for the purpose, namely, the difference in thej; 
magnetic susceptibilities. This idea was due to a famoys 
Italian engineer, Sella, whose name is well known in cop. 
nection with the Mont Cenis tunnel. He was called upo; 
to treat the iron ores of Traversella, in Piedmont, whic} 
consist of magnetite containing a certain proportion oj 
copper pyrites (the mass carrying 2 per cent. to 4 per cent 
of copper), which interfered with the use of the ore for 
iron smelting. Sella devised a machine carrying rotating 
electromagnets, by which the magnetic iron ore was 
separated from the non-magnetic copper ore, so that bot! 
could be utilised. 

Other machines on similar principles were subsequent); 
devised, and, naturally enough, they emanated fron 
countries rich in deposits of magnetite, such as Scandinavia 
and some of the eastern States of America. Sweden 
especially took a prominent part in the development of the 
magnetic system of separation, and the Wenstrém machine, 
patented in 1884, which was one of the first practical 
machines brought out, is still largely used, as it is well 
adapted to the separation of lump ore. Other machines, 
more particularly designed for the treatment of finely 
crushed ore, were brought out in rapid succession, an 
to-day one of the main difficulties that beset the mining 
engineer lies in the selection of the most suitable machin 
for any given purpose out of the vast number with which 
the market is flooded. All these machines work either by 
means of a moving magnetic field, produced by travelling 
pole-pieces, passing through the mass of crushed ore, or 
by causing a stream of the ore to traverse a stationary 
field, these results being obtained either by travelling belts 
or revolving drums, or, as in the case of Edison’s machine, 
by the deflection of a falling stream. It soon became 
apparent that, where very clean concentrates were required, 
the best results could only be obtained by applying mag- 
netic separation to a pulp of mineral suspended in water, 
and wet magnetic separators were soon introduced, and 
are to-day preferred wherever possible; they avoid the 
necessity for artificial drying, which is, moreover, in thi 
case of minerals that contain iron pyrites, apt to affect the 
magnetic susceptibility of this mineral sufficiently to inter- 
fere seriously with the success of the operation. Attempts 
have been made to devise magnetic separators without 
moving parts, by the use of polyphase rotating fields, but 
although the idea looks promising, no satisfactory machine 
on this principle has yet been constructed. 

At first magnetic separation was only applied to the 
naturally magnetic ores, magnetite and magnetic pyrites; 
it was soon, however, extended to certain other minerals 
that can be rendered magnetic by heating, such as spathic 
iron ore, brown hematite, iron pyrites, &c. As early as 
1875 a magnetic separator was used at Przibram for 
separating roasted spathic ore from zinc blende, this form- 
ing an excellent example of the value of magnetic separa- 
tion. The presence of spathic iron ore causes great difficul- 
ties in smelting zinc ores, as it forms a readily fusible 
silicate of iron which destroys the zinc retorts; at the 
same time, the densities of the two minerals are so nearly 
the same that separation by ordinary dressing is impossible. 
The application of magnetic separation has solved the 
difficulty, and has rendered available for the smelter 
numerous ferriferous zinc ores that were previously useless. 
The process is receiving an extended application in America 
for treating argentiferous galena and zinc blende, finely 
divided, and intimately mixed with a large proportion of 
iron pyrites, in which the proportion of zinc is too high 
to admit of the ore being smelted direct, whilst the large 
amount of iron pyrites present interferes with ordinary wet 
dressing. This ore is crushed and then gently heated, 
which renders the pyrites magnetic, so that it can be re- 
moved by a magnetic separator ; the dressing of the residual 
mixture of zinc and lead ores by the ordinary methods then 
offers no particular difficulties. , 

Whilst the ordinary methods of magnetic separation were 
thus extending the sphere of their applicability, another 


form 
For 

were 
acce 
bein; 
Far: 
bodi 
less 

until 
of 
a 
som 
ores 
field: 
prin 
as i 
tion, 
tion 

usin 
as 1 
fron 
nece 
the 

to t 
poss 
exte 
no 
has 

diffi 
the 

M 
alre 
bein 
the 

conc 
fall 
Nor 
Syd 
mill 
A 
seeps 
cent 
Mr. 
met 
of r 
forr 
for 

F 
Hote 
cipl 
intr 
Nev 
pros 
diffe 
clin 
“are 
can 
they 
mat 
moc 
MIN 
defi 
The 
that 


j 
J 
: 
if 
Gay, 
« 
A 
190 
Frz 
A of oth 
pre 
scr’ 
edu 


> COn- 


than 


ct the 
Sities 
ough 
their 
iMous 
1 
upor 
whicl 
of 
cent 
for 
ating 
Was 
bot! 


ently 
fron 
lavia 
‘eden 
t the 
hine, 
tical 
Well 
ines, 
inel\ 
and 
ning 
hine 
hic h 
by 
ling 
, or 
lary 
elts 
ine, 
ime 


ed, 


APRIL 30, 1908] 


NATURE 


621 


form of magnetic separation was coming to the front. 
For a long time the method was confined to minerals that 
were naturally or artificially magnetic in the everyday 
acceptance of that word, that is to say, were capable of 
being attracted by an ordinary horse-shoe magnet. 
Faraday had discovered so far back as 1845 that numerous 
bodies, not magnetic in this ordinary sense, were neverthe- 
less affected by powerful magnetic fields, but it was not 
until 1896 that this principle was applied to the separation 
of minerals by J. P. Wetherill; he succeeded in separating 
a series of minerals, all very feebly magnetic, from the 
somewhat more feebly magnetic zinc oxide and other zinc 
ores of New Jersey by the use of very powerful magnetic 
fields, produced by means of electromagnets with wedge- 
shaped pole-pieces, and since his original invention this 
principle (the magnetic separation of non-magnetic material, 
as it is sometimes called) has found an extended applica- 
tion, one of the most recent being the magnetic concentra- 
tion of specular haematite by the Edison deflection method, 
using pole-pieces of the Wetherill type. Such separations 
as that of wolfram from tinstone, of raw spathic ore 
from zinc blende, of garnets from silver ore, which are 
necessary before any rational metallurgical treatment of 
the ores is possible, but which offer insuperable difficulties 
to the ordinary methods of dressing, have been rendered 
possible by the adoption of the Wetherill principle, and I 
see no reason to doubt but that it will find still more 
extended application in the future. I may point out that 
no successful wet separator for feebly magnetic minerals 
has yet been devised ; this is a problem presenting numerous 
difficulties, but probably quite capable of solution, and at 
the same time very well worth solving. 

Magnetic separation, though so comparatively novel, has 
already been extensively applied, the largest installations 
being naturally those for the treatment of iron ores. At 
the present moment the output of high-grade magnetite 
concentrate, produced by this process, in Sweden cannot 
fall far short of half a million tons per annum, and in 
Norway active preparations are in progress for work on a 
much larger scale at Dunderland, Salangen, Ofoten, and 
Svdvaranger, from which a yearly output of fully two 
millions of tons of high-class iron concentrates is expected. 

Attempts to utilise other properties of minerals for their 
separation may be said to belong wholly to the present 
century. Thus Messrs. Blake and Morscher in 1901, and 
Mr. Negreanu in 1902, have attempted to use electrostatic 
methods, depending upon the variations in the electrification 
of minerals due to their varying electric conductivities ; the 
former of these two methods has been used with success 
for the dressing of blende in the United States. 

Finally, the difference in surface tension has been 
employed in Elmore’s oil separation process, in the various 
flotation processes, devised since the discovery of the prin- 
ciple by C. V. Potter in 1901, and applied to the very 
intractable zinc-lead ores of the Broken Hill district of 
New South Wales, and finally in the Elmore vacuum 
process. All these processes seem to depend upon the 
differential adhesive force, with which water, oil, or gas 
cling to the surface of different minerals. These methods 
are still in their infancy, and the underlying principles 
cannot yet be said to be properly understood, but already 
they promise to be of great value in recovering valuable 
material from slimes that are not amenable to any other 
mode of treatment, particularly for treating those intimate 
mixtures of zine blende and galena that have for so long 
defied the ingenuity of both miners and_ metallurgists. 
There are grounds for hoping that many of the problems 
that have hitherto baffled the ore-dresser may be solved by 
some application of these modern methods. 


SCIENCE AND INDUSTRY. 


SERIES of articles has appeared in the Revue 

scientifique (May 18 and July 13, 1907; February 22, 
1908) comparing the teaching of technical chemistry in 
France with the instruction given in the same subject in 
other countries. The last article is of special interest as 
presenting a French view of the relation subsisting between 
science and industry in our own country. After de- 
scribing in detail the excellent organisation of scientific 
education in Germany, Belgium, and Switzerland, and 
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emphasising the closeness of the union existing in these 
countries between the manufacturer and the man of science, 
it is stated that the system of technical education adopted 
in England presents no feature worthy of commendation. 
The English manufacturer fails to realise how much he 


may profit from the assistance of pure _ science :— 
‘‘Vindustriel anglais parait ou veut ignorer le chimiste 
de carriére qui vient a lui avec un bagage scientifique ; 
son but étant de produire ‘ beaucoup et a bon marché’ il 
lui suffit quand il remarque un ouvrier plus intelligent et 
plus perfectible que ses camarades de l’envoyer aux écoles 
du soir, prendre un semblant d’instruction théorique et 
cela sur la seule partie de la chimie qui peut intéresser son 
métier.’? The many technical colleges under the control 
of municipal authorities in this country do not aim at pro- 
ducing highly trained ‘‘ chemists ’’ in the scientific sense 
of the word, but waste their resources in providing even- 
ing classes for workmen and artisans, and in imparting 
the rudiments of science to boys from the primary schools. 

The university colleges, onthe other hand, with the 
exception of the Central Technical College, provide only a 
training in pure chemistry. Until science and industry 
become more intimately united in this country it is pre- 
dicted that the technical schools will go on producing 
merely good workmen and the universities men who are 
unable to investigate practical problems or apply discoveries 
made in the laboratory on an industrial scale. 

It would appear that the chemist is as little appreciated 
in France as in our own country, and it is pertinently 
asked whether this is not due to his lack of ‘‘ general 
culture’ which prevents him from acquiring the broad 
ideas necessary for the initiation or development of 
important enterprises. The same question no doubt may 
be asked of the chemists in this country, but whatever be 
the answer there is no doubt that, for the proper develop- 
ment of our industry in the near future, a closer union 


between the industrialist and the chemist is vitally 
necessary. 
UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 
CaAMBRIDGE.—The board of managers of the Arnold 


Gerstenberg studentship gives notice that a studentship will 
be offered for competition in the Michaelmas term of 1909. 
The competition will he open to men and women who have 
obtained honours in part i. or part ii. of the natural 
sciences tripos, and whose first term of residence was not 
earlier than the Michaelmas term of 1903. The student- 
ship, which will be of the annual value of nearly gol., will 
be tenable for two years. 

The Linacre lecture will be delivered by Dr. W. Osler, 
F.R.S., on Wednesday, May 6, in the lecture-room of 
anatomy and physiology, New Museums. The subject of 
the lecture will be ‘‘ Thomas Linacre, his Life and 
Works.”’ 

It is proposed to grant the use of the Senate House on 
May 15 for a meeting of the members of the University 
to be addressed by Mr. Haldane, Secretary of State for 
War, in the explanation of his scheme in connection with 
the training of officers for war. 

Part i. of the natural sciences tripos will commence on 
Monday, May 25, and part ii. on Wednesday, May 27. 
The number of entries for the two parts is about two 
hundred and twenty. 


Giascow.—Among the recipients of the honorary degree 
of Doctor of Laws on Commemoration Day, April 22, 
were several distinguished by their scientific attainments. 
In the afternoon a portrait of Prof. M’Kendrick was pre- 
sented to the University, with the sum of 450l. for the 
equipment of a laboratory of experimental psychology in 
the new physiological buildings, in honour of Prof. 
M’Kendrick’s thirty years’ service to the University as 
professor of physiology. In presenting the representatives 
of science for the degrees, Prof. Gloag, dean of the faculty 
of law, made the following references to their work :— 

Mr. G. T. Bertsy, F.R.S., chairman of the governors 
of the Glasgow and West of Scotland Technical College.— 
The present head of the Glasgow and West of Scotland 
Technical College, who is a Fellow of the Roval Society, 
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has done much for the advancement of chemical science 
and of its applications to industry. He was president of 
the Society of Chemical Industry in 1899, and of the 
chemical section of the British Association at its meeting 
in South Africa in 1905. He was also vice-president of 
the Institute of Chemistry from 1903 to 1906. He is the 
inventor of novel processes which have created or trans- 
formed important departments of scientific production; he 
has devoted himself to the improvement of technological 
training in relation to our native industries, and he has 
contributed many researches of value to the memoirs of 
learned societies at home and abroad. The Senate, in 
presenting Mr. Beilby for the degree of Doctor of Laws, 
recognise the value alike of his scientific work and of his 
services to an educational institution so closely connected 
with the University and with the City of Glasgow. 
Coronet Davin Bruce, C.B., F.R.S., Royal Army 
Medical Corps.—A graduate of Edinburgh University, 


Colonel Bruce has had a distinguished career in the Royal | 
Army Medical Corps, and-rendered eminent services to the | 


nation in the Egyptian and South African campaigns. But 
his services have been not only to his country, but to 
humanity. To his discovery, at great personal risk, and 
by untiring labour, of the microbe which forms the in- 
ducing cause of Malta fever, and to the researches to 
which that discovery led, the naval and military popula- 
tion of Malta owe their present immunity from a disease 
which has been the bane of the island for centuries. 
Similar work in Africa has resulted in extending our 
knowledge of the causes which produce the dreaded tsetse- 
fly disease of South Africa, and the epidemic sleeping sick- 
ness of Uganda. Work of this kind, requiring all the 
courage of the soldier, all the patience and acumen of the 
man of science, renders him amply entitled to any honour 
which a university can bestow. 

Dr. J. J. Dosiz, F.R.S., director of the Royal Scottish 
Museum.—In Dr. Dobbie the Senate proposes to honour 
a distinguished son of this University. Dr. Dobbie com- 
pleted a successful career as a student by graduating with 
first-class honours in natural science, and obtaining the 
George A. Clark scholarship. After further studies in 
Germany and in the University of Edinburgh, he obtained 
the degree of Doctor of Science in that University. He 
acted as lecturer in mineralogy, and as assistant to the 
professor of chemistry in Glasgow, until his appointment 
as professor of chemistry in the University College of North 
Wales at Bangor. After holding that office for nineteen 
years, he was appointed to the important post he now 
holds—the directorship. of the Royal Scottish Museum. 
During a life thus filled with important educational work, 
he has found time to make contributions of great value to 
scientific literature, in recognition of which the Royal 
Society of London has admitted him to the honour of its 
fellowship. 

Mr. Rosert Kinston, F.R.S.—Mr. Kidston has devoted 
much time and study to an important department of the 
science of geology, and is recognised as one of the leading 
authorities on palzophytology. A series of more than 
eighty papers, published under the auspices of the Royal 
Societies of London and Edinburgh, attest his knowledge 
of the Carboniferous flora. He has arranged and cata- 
logued the collection of Palaeozoic plants in the British 
Museum. His mastery of the subject, and his generous 
readiness to expend his labour for the advancement of 
science, have been taken advantage of by other countries 
than his own. He has been engaged in a catalogue of 
the fossil plants in the Royal Museum at Brussels, and has 
received an invitation to undertake similar work at Stock- 
holm. The fossil remains, now being discovered in the 
recently opened coalfields of Holland, are being submitted 
for his determination. In presenting Mr. Kidston for this 
degree, the Senate of the University of his native city 
wish to express their appreciation of his manifold services 
to geological and botanical science. 

Dr. J. C. M‘Vait, medical officer of health for the 
counties of Stirling and Dumbarton.—A graduate of the 
University of St. Andrews, and a former examiner in 
medical jurisprudence and public health in this University, 
Dr. M‘Vail holds the highest position in that important 
department of modern civil administraticn—the care of 
public health. For eighteen years county medical officer 
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of health for Stirling and Dumbarton, he has been presj- 
dent of the Incorporated Society of Medical Officers of 
Health of Great Britain, of the Incorporated Sanitary 
Association of Great Britain, and of the Glasgow and 
West of Scotland Branch of the British Medical Associa- 
tion. In 1906 he delivered with acceptance the Lane 
lectures in Cooper Medical College, San Francisco, and 
the following year acted as medical investigator to th 
Royal Commission on the Poor Law. His published works, 
dealing with broad questions of State medicine and sanitary 
science, are recognised as authoritative in these important 
subjects. 


THERE will be a reception at Bedford College for Women 
(University of London) on ‘* Commemoration Day,” 
Wednesday, May 6, after the presentation of graduates at 
the University of London. 

AN article by Mr. J. A. Venn in the issue for the Lent 
term of the Oxford and Cambridge Review deals with 
the number of matriculations at Oxford and Cambridge, 
respectively, from 1544 to 1906. The article is accom- 
panied by a graph, in which the number of matriculations 
—calculated on an average of five years about any given 
year from 1540 to 1907—and the years are plotted. Ih 
essay shows how the history of England has been reflected 
with clearness on university life, as evidenced by the vary- 
ing numbers of students who came to pursue their studies 
at Oxford and Cambridge. The graph reveals two striking 
features :—first, both universities were in the first quarter 
of the seventeenth century as large as they were destined 
to be untii 1850; secondly, the way in which the curves 
for the two universities keep repeating each other’s move- 
ments at exactly the same dates, in most instances, and 
very frequently to exactly the same extent, showing that 
similar influences were affecting both universities through- 
out different centuries. Readers must be referred to Mr. 
Venn’s article for detailed comparisons, but an examp\ 
of the kind of interesting information which may } 
gleaned from the article may be given :—in 1630 one out 
of every 3600 of the male population of England and 
Wales proceeded to either Oxford or Cambridge, but in 
1700 the figures were one in 5600. These figures con- 
tinued to get steadily worse until 1801, when they read 
one in 11,400, but at the present day they stand at on 
in gooo. 

Tue Board of Education has issued (Cd. 4038) regula- 
tions for the preliminary education of elementary-school 
teachers in England, which will come into force from 
August 1 next. The new regulations contain various 
alterations, and among these, as being of special import- 
ance, may be mentioned that by which it will no longer 
be required that candidates for pupil teachership shall pass 
an examination test qualifying them for recognition bs 
the Board as pupil teachers. A prefatory memorandum \ 
the regulations points out that, since all pupil teachers 
must pass a leaving examination, which usually falls 
between the ages of seventeen and eighteen, it does not 
appear to the Board desirable; upon educational grounds, 
that they should also be called upon to pass an examina- 
tion between the ages of fifteen and sixteen, except in so 
far as such examination may form part of the ordinary 
arrangements of the school at which they are being 
educated, or may be necessary in order to facilitate th 
proper selection of candidates. It is also satisfactory ') 
find a recognition of the principle that the teacher should 
take a prominent part in any process of selection of suit- 
able candidates. The Board hopes that, in view of th 
annually increasing proportion of candidates for pup'! 
teachership who have received their preliminary education 
in secondary schools, it may be found possible, hence- 
forward, for education authorities to base the selection 
and approval of candidates upon the advice of the teachers 
of the candidates rather than upon the results of an 
examination. 

By the will of the late Dr. H. C. Sorby, F.R.S., sever! 
substantial gifts are made for scientific purposes. 7! 
Sheffield Art Gallery and Museum will receive Dr. Sorby = 
large series of animals and marine alga, mounted a> 
lantern-slides, and forming a continuous series illustrating 
the natural history of Kent, Essex, and Suffolk. Among 
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other bequests to the University of Sheffield are :—(a) Such 
of his books not bequeathed to the Literary and Philo- 
sophical Society as the University shall select; (b) optical 
and scientific instruments and apparatus; (c) cabinets and 
cases Of geological and mineralogical specimens and pre- 
parations not bequeathed to the citizens of Sheffield; 
(d) manuscript books and notes upon geological and other 
scientific subjects; (e) lantern-slides similar to those be- 
queathed to the citizens of Sheffield, and the whole of his 
large collection of lantern-slides illustrating many scientific 
and other subjects; (f) microscopical objects of rocks, 
minerals and metals, and other things of a like nature. 
A legacy of 65001. is bequeathed to the University, and 
the University is desired to appropriate out of other funds 
3300l., the amount of a gift which Dr. Sorby made to the 
University College of Sheffield in 1903, making together 
10,0001., as an endowment for a professorship of geology 
or such other subject as the University may think more 
suitable. This legacy is charged upon the funds to be 
appropriated to answer certain annuities given by the will 
ind payable as and when the annypities fall in. To the 
Royal Society of London is bequeathed the sum of 15,o000l., 
the income therefrom to be devoted to the establishment of 
1 fellowship or professorship for the carrying on of original 
scientific research. The object is to promote the discovery 
of new facts rather than the teaching of what is known. 
It is suggested that when possible the research shall be 
carried out in one of the laboratories of the University 
of Sheffield. This condition may, however, be dispensed 
with when the nature of the investigation requires that the 
work should be done elsewhere. So long as in the opinion 
of the council of the Royal Society the University of 
Sheffield is not efficiently equipped in laboratories and 
appliances, then the income shall be administered in such 
manner as the said council shall think best for the promo- 
tion of original research. Other legacies are :—the Literary 
ind Philosophical Society of Sheffield, soo0/., and the Geo- 
iogical Society of London, 1oocl. 


SOCIETIES AND ACADEMIES. 
Lonpon. 


Royal Society, February 27.—‘‘ The Influence of Tem- 
perature on Phagocytosis.’’ By J. C. G. Ledingham. 
Communicated by Dr. C. J. Martin, F.R.S. 

(1) When serum, cocci, and leucocytes are mixed directly 
and incubated at different temperatures, the number of 
cocci taken up increases more or less regularly with the 
temperature. By this method it has been shown that the 
phagocytic intake at 18° C. is only about one-fourth to 
one-fifth of that at 37° C. 

(2) This fall, at least within the temperature range 
37° C. to 18° C., is due to the diminished rate of com- 
ae of the serum with the coccus as the temperature 
aus. 

(3) When cocci which have previously been exposed to 
the action of serum, either at 37° C. or at 18° C., are 
put in contact with leucocytes, the intake is practically 
the same, whether the phagocytosis takes place at 37° C. 
or at 18° C. The number taken up, however, after com- 
bination at 18° C., and more especially at 7° C., falls 
very short of the number taken up after combination at 


(4) Experimenta! results, detailed above, lead one to 
assume that prolonged contact of a serum with cocci at 
a low temperature (18° C. or 7° C.) leads to a maximum 
absorption of opsonin by the cocci (corresponding to that 
temperature), so that the subsequent phagocytosis is 
identical whether it takes place at 37° C. or at 18° C. 

(5) Provided that cocci loaded with opsonin up to a 
certain maximum are presented to the leucocyte, the phago- 
cytic energy of the latter is independent of the temperature 
within a wide range. 

(6) From the appearances on stained films, it would 
seem that sensitised micro-organisms exposed to the action 
of leucocytes at very low temperatures tend to congregate 
near the periphery of the leucocytes, although little or no 
phagocytosis may take place. Hence, within a suitable 
temperature range, it may be presumed that the inclusion 
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of sensitised micro-organisms by the leucocyte is a surface- 
tension effect taking place between the coccus and the 
protoplasmic wall, amoeboid energy playing only a sub- 
ordinate part in the process. 


MANCHESTER. 

Literary and Philosophical Society, March 24.— 
Prof. H. B. Dixon, president, in the 
chair.—An annotated list of the alien plants of the 
Warrington district: G. A. Dunlop. One hundred and 
seventy-five species, comprising with others several of 
Papaver, Senecio, and Sisymbrium, were enumerated in the 
paper. Thirty of these are now extinct.—Field notes on 
the birds of the Ravenglass gullery, 1906: C. Oldham. 
The author describes in his paper the habits, during the 
breeding season, of the black-headed gull, common, lesser, 
and Sandwich terns, as observed by him at Ravenglass, on 
the Cumberland coast. The term ‘“ gullery’’ he applies 
to that portion of the sandhills which is occupied by 
colonies of these birds. He also mentions other species— 
such as the oyster-catcher and sheld-duck—which nest in 
or in the immediate vicinity of the “‘ gullery.”’ 


Paris. 


Academy of Sciences, April 21.—M. H. Becquerel in the 
chair.—An addition to the demonstration of the mechanism 
of monocular stereoscopy: A. Chauveau.—Concerning 
Trypanosoma congolense: A. Laveran. A goat, inocu- 
lated with T. congolense on November 15, 1906, was cured 
in July, 1907, from the infection produced by this trypano- 
some. Re-inoculated with the same organism on 
August 22, it was infected again, but the second infection 
was slight, and the animal was cured at the beginning of 
the following November. Two fresh inoculations, made 
December 20, 1907, and February 6, 1908, produced no 
re-infection ; the goat had acquired immunity for T. congo- 
lense. Further inoculation of the same animal with 
T. dimorphon, made on April 1, 1908, produced a well- 
characterised infection, tending to prove that T. congolense 
constitutes a distinct species from T. dimorphon.—A new 
French observatory: Robert Jonckheere. This is the 
Hem Observatory, situated 8200 metres north-east of the 
fortifications of Lille. Astronomical observations will be 
commenced before the end of the year.—The influence of 
the silent discharge on the isolation resistance of in- 
sulators: F. Négre. The resistance of the insulators 
studied was found to be constant up to a certain critical 
tension. The latter depends on the dimensions, form, and 
condition of the surface of the insulator, the resistance 
falling rapidly as soon as the silent discharge appears over 
the surface.—The flame spectra of iron: G. A. Hem- 
salech and C. de Watteville. The metal is obtained in 
a fine state of division by passing one of the gases supply- 
ing the burner over two electrodes of the metal, either an 
arc or sparks passing between the latter. The spectra 
obtained depended on the nature of the flame; thus with 
coal-gas and air in the region between A 2250 and A 5000 
750 lines were obtained, with coal-gas and oxygen 250, 
and with hydrogen and oxygen 210.—The reducing power 
of the ferropyrophosphates: P. Paseal. Clear solutions 
of ferropyrophosphate of soda in water, together with a 
small amount of sodium pyrophosphate, reduce gold and 
silver, but not platinum salts. Salts of mercury and 
copper are also reduced, and there is a strong tendency to 
the production of highly coloured stable colloidal solutions 
of the metals.—Combustion without flame, and its appli- 
cation to lighting with incandescent mantles: Jean 
Meunier. The author holds that the temperature of the 
mantle is much higher than that of the flame surrounding 
it, and attributes this to the fact that each particle of oxide 
becomes the focus of an intense local combustion. The 
combustion by incandescence lowers considerably the 
inferior. limit of inflammability of a gas mixture.—A 
demonstration of Gibb’s phase rule: J. A. Multler.—Re- 
marks on a wire-drawing machine of the seventeenth 
century: Ch. Fremont.—The progress of modern surgery 
judged by the statistics of operations on the knee (re- 
sections): M. bLucas-Championniére. For this par- 
ticular operation the mortality has been lowered from 
36 per cent. or higher to less than 1 per cent. by the 
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application of the antiseptic methods of Lister. These 
results were obtained without the use of an aseptic 
operating room.—The structure of the trachean network 
of the excretory canals o the | kidneys of Machilis 
maritima: L. Bruntz.—T Eocene of 
the north edge of the Firs Atlas : x Brives.—A fan- 
shaped apparatus of Cetorhinus found in the fossil state 
in the Antwerp Pliocene: Maurice Leriche.—The direct 
measurement of the vertical component of terrestrial 
magnetism. Application to the exploration of the chain 
of Puys: B. Brunhes and P. David. 


DIARY OF SOCIETIES. 
THURSDAY, 30. 

Roya. Society, at 4.30.—On Scandium: Sir William Crookes, F.R.S.— 
Note on the Representation of the Earth’s Surface 7 Means of Spherical 
Harmonics of the First Three Degrees: Prof. A. E. H. Love, F.R.S.— 
On the Hysteresis Loss and other Properties of Iron Alloys under very 
small Magnétic Forces: Prof. E. Wilson, V. H. Winson, andG. F. O’Dell. 

—The- Relation between the C rystalline Form and the Chemical Consti- 
tution of the Picryl Derivatives: G. Jerusalem and Prof. W. J. Pope, 

F.R.S.—The Condensation of Certain Organic Vapours : T. H. Laby.— 
A Photographic Determination of the Elements of the Orbits of Jupiter's 
Satellites : B. Coukson. 

Roya. InstitruTion, at-3.—Mendelian Heredity : William Pateson, F.R.S. 

Roya Society oF Arts. at 4.30. —Reminiscences of Indian Life: Lord 
Lamington, G.C.M.G., G.C.1.E. 

MATHEMATICAL Society, at 5.30.—On a General Convergence Theorem, 
and.the Theory of the Representation of a Function by Series of Normal 
Functions: Dr. E. W. Hobson.—On the Multiplication of Series: 
G. H. Hardy.—On g-Integration and Differential Equations: F. H. 
Jackson.—On. the Upper and Lower Functions of a Sequence of Con- 
tinuous Functions: Dr. W. H. Young.—(1) On ayers Numbers ; 
(2) On Quartans with numerous Quartan Factors: Lt.-Col. A. Cunning- 
ham.—The Relation between the Convergence of Series a Integrals : 
T. J. Bromwich. —Porisms : H. Bateman.—The Influence of Viscosity 
on Wave Motion: W. J. - urison.—On the Ordering of the Terms of 
Polars and Transvectants: L. Isserlis. 

May 1. 

Roya Institution, at 9.—The Scientific Work of Lord Kelvin: Prof. 
Joseph Larmor, Sec. R 

Gro ocists’ Association, at 8.—Structural Analogies between Alloys and 
Igneous Rocks: W. G. Fearnsides. 

SATURDAY, May 2. 

Rovat InstiTuTION, at 3.—Chile and the Chilians: 

MONDAY, May 4. 

ARISTOTELIAN Society, at 8.—The Methodological Postulates of Psycho- 
logy : Dr. T. Percy Nunn. 

Society or Cuemicat Inpustry, at 8.—The Manufacture of Sodium 
Nitrite: Dr. G. T. Morgan. —On some Simple and Mixed Esters of 
Cellulose. The Alkaline Decomposition of Nitro Derivatives of Cellulose 
and other Carbohydrates: Dr. W. Smith, junr.—The Mechanism of 
Filtration: E. Hatschek.—Metanil Yellow ; its Use as a Selective 
Indicator : E. Linder.—The Conversion of Oleic Acid into Stearic Acid : 
Dr. J. Lewkowitsch. 

INsTITUTE OF ACTUARIES, at 5.—The Select and Uitimate Method of 
Valuation : M. M. Dawson. 


TUESDAY, May 5. 

Royat InstiTuTION, at 3.—The Development of the Modern Turbine and 
its Application : Gerald Stoney. 

Royat ANTHROPOLOGICAL INSTITUTE, at 8.15.—Report on the Hythe 
Crdnia: F. G. Parsons. 

WEDNESDAY, May 6. 

Royat Society or Arts, at 8.—The Gramophone, and the Mechanical 
Recording and Reproduction of Musical Sounds : Lovell N. Reddie. 

Geo.ocicat Society, at 8.--Solution-Valleys in the Glyme Area (Oxford- 
shire): Rev. E. C. Spicer.—On the Stratigraphy and Structure of the 
Tarnthal Mass (Tyrol): Dr. A. P. Young ; with a Note on Two Cephalo- 
emg collected by Dr. A. P. Young on the Tarnthal Képje (Tyrol): G. C. 

ric 

ENTOMOLOGICAL Society, at 8. 

Society or Pustic ANALYSTS, at 8.—The _me of Oil of Tur- 
pentine and Turpentine Substitutes : J. H. Coste.—The Estimation of 
Ferrocyanide in Crude Commercial Products: Dr. H. G. Colman.— 
Studies in Steam Distillation. Part iii., The Fatty Acids: H. Droop 
Richmond.—A New Method for Milk Testing, and some Remarks on the 
Sydney Supply : W. M. Doherty. 

THURSDAY, May 7. 

Rovat Society, at 4.—Election of Fellows.—At 4.30.—Helium and Radio- 
activity in Rare and Common Minerals: Hon. R. J. Strutt, F.R.S —The 
Action of Resin and Allied oS on a Photographic Plate in the Dark: 
Dr. W. i Russell, F.R.S.—A_ T tor, and its Applica- 
tion in Wireless bmg 
Prof. G. M. Minchin, F.R 

Royat InstiTuTION, at 3. Heredity: William Bateson, F.R.S. 

CHEMICAL Society, at 8.30.—The Interaction of Diazonium Salts with 
Mono- and Di-hydric Phenols and with Naphthols: K. J. P. Orton and 
R. W. Everatt.—The Condensation of Benzoin with Methyl Alcohol : 
J. C. Irvine and D. McNicoll.—The Mutual Solubility of a-Methyl- 

iperidin and Water: O. Flaschner and B. MacEwen.—The Melting 
‘oints of the Anilides, -Toluidides, and a-Naphthylamides of the 
Normal Fatty Acids: 'P. W. Robertson.—The Refraction and Dis- 
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G. F. Scett Elliot. 


ave. 
L. H. Walter. —Seleno-aluminium Bridges: 


persion of Triazo-compounds: J. C. Philip.—The Dissociation Coy. 
stants of Triazoacetic and _a-Triazopropionic Acids: J. C. Philip, 
The Absorption Spectrum of Camphor: W. N. Hartley.—The Viscosity 
of Solutions : C. E. Fawsitt.—The Action of Fused Potassium Hydroxicd:- 
and of Hydrogen Peroxide on Cholesterol, Preliminary Note: R. H, 
Pickard and J. Yates.—The Fermentation of Mannose and Fructo se 
Yeast Juice, Preliminary Communication: A. Harden and W. J. Young, 
—The Volumetric Estimation of Silver: W. R. Lang and J. O. Wood- 
house.—The ‘Constituents of Olive Leaves: F. B. Power and F. Tutin,— 
The Constituents of Olive Bark: F. B. Power and F. ‘Tutin. 

LinNEAN Society, at 8.—Colony-formation as a Factor in Organic Evoln- 
tion: H. M. Bernard. --Antipatharia from the Voyage of H.M.S. Sealay»: 
C. Forster-Cooper.—A List of the Fresh-water Fishes, Batrachians, 
Reptiles obtained by Mr. J. Stanley Gardiner’s E xpedition to the Indi: 
Ocean: G. A. Boulenger, F.R.S.—A Cinematographic Representation « o 
the Movements of Pe.ipatus a other Invertebrate Animals: F. Martin 
Duncan. 

Civit AND MECHANICAL ENGINEERS’ Society, at 8.—Abbreviated Formula: 
for Structural Engineers: E. Fiander Etchells. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—The Manufacture of E! 
trical Condensers: G. F. Mansbridge. 


FRIDAY, May 8. 
Sapes. INSTITUTION, at 9.—Ice and Its Natural History: J. Y. Buchanan, 
F.R.S. 

Rova AsTRONOMICAL Socisry, at 5 

PuysicaL Society, at 8.—A Modified Theory of Gravitation: Dr. C. 
Burton.—An Examination of the Formule for the Grading of Cables: 
C. S. Whitehead. —Illustrations of Geometrical Optics : R. M. Archer. 

SATURDAY, May 9g. 
Roya InstTiruTIoN, at 3.—Chile and the Chilians: G. F. Scott Elliot. 


CONTENTS. 
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(With Plan.) . 
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NEW DEVELOPMENT 


ELECTRICAL TESTING 
INSTRUMENTS 


Tangent Galvanometer. 


ck Price 


Specification. 


Teak base 15 ems. diameter with 3 levelling screws. 
Dial 7°5 ems. diameter, pivotted needle, agate centre, aluminium pointer. 

The brass ring 11°5 ems. diameter is divided and insulated forming one coil, resistance 0°02 ohm. 
The higher resistance comprises 10 turns of double silk-ecovered wire No. 22 S.W.G. wound 
outside brass ring, resistance about 0°2 ohm. 

The graduated dial is carried upon a mahogany platform and fixed to lugs on brass ring. 
With glass shade. Height over all 19 ems. 


CATALOGUES FREE TO PRINCIPALS AND SCIENCE MASTERS. 


PHILIP HARRIS 


BIRMINGHAM & DUBLIN. 
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EIGHTH THOUSAND. 


MoD RN YP zx. 
By the EARL OF CROMER. 
With a Photogravure Portrait of the Author and a Map. 2 vols. 8vo. 24s. net. 
F. C. SELOUS’S NEW BOOK. 
African Nature Notes and Reminiscences. 


By F. C. SELOUS, F.Z.S., Author of ‘‘ A Hunter’s Wanderings in Africa,” ‘‘ Travel and Adventure in South-East 
Africa.” With a Foreword by President ROOSEVELT and IIlustrations by E. CALDWELL. 8vo. Tos. net, 


H.M.I. Some Passages in the Life of one of 


H.M. Inspectors of Schools. By E. M. SNEYD-KYNNERSLEY, formerly H.M.I. North- 
West Division. _ 8vo. 8s. 6d. net. 


THIRD EDITION JUST PUBLISHED. 


Translated, with the Author’s sanction, by ALEX. FINDLAY, M.A., Ph.D., D.Sc., Lecturer on Physical Chemistry, 
University ‘of Birmingham. Illustrated. Third Edition. Medium 8vo. 185. net. 


PROFESSOR F. 0. BOWER’S NEW BOOK. 
The Origin of a Land Flora. 


Regius Professor of Botany in the University of Glasgow. With numerous II Illustrations. 8vo. 18s. net. 


THIRD ENGLISH EDITION, REVISED WITH THE EIGHTH GERMAN EDITION. 
By Dr. E. STRASBURGER, Dr. FRITZ NOLL, 
A Text-Book of Botany. Dr. H. SCHENCK, and Dr. GEORGE KARSTEN’ 
Third English Edition, Revised with the Eighth German Edition by Dr. W. H H. LANG. With 779 Illustrations, in 
art Coloured. Medium 8vo. 18s. net. 


Minutely revised throughout with the Eighth German Edition, this embodies such extensive changes that the present issue 
is, in many y respects, a new work. 


The Structure of the Cotton Fibre in its 


Relation to Technical Applications. sy F. H. BOWMAN, D.Sc., F.R.S.E., F.L.S., 


__ &c., &c. With numerous Coloured and other Illustrations. Crown 8vo. 8s. 6d. net. 
SECOND EDITION NOW READY. 


An Elementary Course of Practical Zoology. 


By the late Professor T. JEFFERY PARKER, D.Sc., F.R.S., and Professor W. N. PARKER, Ph.D. Second 
Edition. With 167 Illustrations. Crown 8vo. 10s. 6d. 


Evolution of Mammalian Molar Teeth to and 


from the triangular type. _ By Professor HENRY FAIRFIELD OSBORN, Sc.D., LL.D., D.Sc. 
Edited by W. K. GREGORY, A.M. Illustrated. 8vo. 8s. 6d. net. 
The Basis of the New Odontography, or descriptive anatomy of the grinding teeth of mammals. 


An Introduction to the Theory of Infinite 


Series. T. J. PA. BROMWICH, M.A., F.R.S. 8vo. 155. net. 


Woolwich Mathematical Papers for admission 
-into the Royal Military Academy and the Royal Military Col- 


lege for the Years 1898-1907. Edited by E. J. BROOKSMITH, B.A., and R. M. MILNE, 
M.A. Crown 8vo. 6s. 


Advanced Arithmetic and Elementary Algebra 


and Mensuration. 4 Text-book for Secondary Schools and Students preparing for Public Examin- 


ations. By P, GOYEN. Crown 8vo. 3s. 67. 
The present book is a new edition, entirely re-written and re-cast, of the book formerly issued as ‘‘ Higher Arithmetic 
and Elementarv Mensuration,” and now takes its place. 


Logarithmic and other Tables for Schools. 


By FRANK CASTLE, M.I.M.E, Extra Crown 8vo. Sewed, 6d. 
MACMILLAN AND CO., LTD., LONDON. 
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THE COLLECTED MATHEMATICAL 


PAPERS OF JAMES JOSEPH SYLVESTER, F.R.S., 
Saville Professor in the University of Oxford. Edited by 
. F. BAKER, Se.D., F.R.S. Volume II., 1854—1873. 


CAMBRIDGE UNIVERSITY PRESS 
PARASITOLOGY. A Supplement to 


late 


Among the papers contained in this volume are the lec- | 


ture on geometry delivered before the Gresham Committee, 
seven lectures on the partition of numbers, the long memoir 


~~ on Newton’s rule, and the Presidential Address to the 
Two Plates Mathematical and Physical Section of the British Associa- 
18s net tion at Exeter. Four of the papers now reprinted were first 


republished together under the title **Nugae Mathe- 
maticae.” 


THE THEORY OF OPTICAL INSTRU- 


MENTS. By E. T. WHITTAKER, F.R.S., Royal Astronomer 
of Ireland. 

‘* This modest pamphlet of 72 pages, costing only half-a- 
crown, is certainly, from many points of view, one of the 
most important additions to English text- -books on Optics 
that have been made for more than halfacentury. . . 
Enough has been said, we hope, to show that Dr. Whittaker 
is the man for the hour. We hope that before he lays down 
his pen he will write for the benefit of present and future 
students of optics a text-book worthy to take its place by 
the side of such contributions as ‘ Die Bilderzeugung in 
Optischen Instrumenten,’ &c., lately writ en by the scien- 
tific staft of Carl Zeiss. Such’ spade-work is, we are con- 
vinced, a necessary preliminary to the rehabilitation of our 
optical industries.”—Odservatory. 


CATALOGUE OF THE LIBRARY OF 


CHARLES DARWIN (now in the Botany School, Cambridge). 
Compiled by H. W. RUTHERFORD, of the University Library. 
For the convenience of those engaged in research and as 
a means of adding to our knowledge of Darwin's scientific 
life, it seemed desirable to publish a catalogue of the books 
and pamphlets in this Library, which from a purely his- 
torical point of view is obviously of great interest, while 
the numerous notes scattered through many of the volumes 
add considerably to its scientific value. Mr. Francis Darwin 
has written an Introduction supplementary to the account 
of his father’s methods of work and treatment of books, 
with which readers of the Life and Letters are familiar. 


Demy 8vo 
2s 6d net 


Demy 8vo 
Is net 


PETROLOGY FOR STUDENTS. 


the Journal of Hygiene. Edited by G. H. F. NUTTALL, 
F.R.S., and A. E. SHIPLEY, F.R.S. Vol. I., No. 1.—Revision 
of the on-Combod Eyed Siphonaptera. By K. JORDAN 
and the Hon. N. C. ROTHSCHILD. 

The remarkable development of parasitology in recent 
years, and the increase in our knowledge of the part played 
by parasites in human and animal diseases, demand a means 
of publication in the English language of original papers 
dealing with the subject in its widest sense. / arasitology . 
though a Supplement to the Journal of Hygiene, will be 
issued in the form of a separate yearly volume of four to 
five hundred pages. The parts will be issued when 
sufficient material has accumulated. Subscribers to the 
Journal of Hygiene can obtain Parasitology at an annual 
subscription of 15s. ; otber subscribers at 21s.a year. The 
price of single numbers will be 7s. ze¢ each, and to sub- 
scribers to the Journal of Hygiene, 5s. net each. A 
Prospectus will be sent on application. 


Subscription 
terms 


A MANUAL AND DICTIONARY OF 


THE FLOWERING PLANTS AND FERNS. By J. C. WILLIS, 
M.A., Director of the Royal Botanic Gardens, Ceylon. 

The former editions have been favourably received 

among travellers, residents in outlying districts, school- 


Third masters, and the considerable class of people who have 
Edition, an indirect interest in botany, and need some work of 
Side tes general reference in that subject. In the Third Edition 
’ Part II. has been slightly enlarged and to a great extent 

ros 6d re-written ; while Part III. has been largely added to, with 


the view of bringing in all technical terms likely to be met 
with and Colonial and American names of plants. 


Introduction to the Study of Rocks under the Microscope. 
By ALFRED HARKER, M.A., F.R.S., F.G.S. Fourth Edition 
Revised. 

This work, now offered in a further revised edition, has 
been written to serve as a guide to the study of rocks in 
thin slices, and since it is designed primarily for the use of 
English speaking students, examples are chosen, so far as 
is possible, from British, Colonial and American rocks. 
A number of new figures have been added for the preseut 
edition, and a few of the old ones have been withdrawn. 


Crown 8vo, 
7s 6d 


London, Fetter Lane: CAMBRIDGE UNIVERSITY PRESS WAREHOUSE: C. F. Clay, Manager. 


GEOGRAPHICAL JOURNAL. 
MAY. 2s. 
The Volcanoes of Guatemala. Dr. Tempest Anderson. (7 Plates and 
ap.) 
The Story of London Maps. Laurence Gomme. (3 Maps and Plan.) 
Dr. Stein’s Central Asian Expedition. 
Oceanographic Researches of King Carlos of Portugal. SirC. R. Markham. 
Some After-lessons of the California Earthquake. Jacques W. Redway. 
Through Eastern Tibet and Kam. Captain P. K. Kozloff. 
Stereo-photo Surveying. Lieut. F. Vivian Thompson. (5 Illustrations, 
5 Diagrams and Map.) 
Reviews.—The Monthly Record.—Meetings of the R.G.S.—Literature of 
the Month.—New Maps. 


London: EDWARD STANFORD, 12, 13, 14 Long Acre, W.C. 


Coverin 
the whole 
Star Sphere. 
With 35 other 
Maps & Charts 
and 1020 Illus- 
= trations of 
Double Stars. Most useful for 
Reference and Making Notes, 
marking Tracks of Comets, &c. 
Contains Catalogues of Double, Variableand 
Coloured Stars, Nebulae, &c. B@U/- net. 
GALL & INGLIS, London & Edinburgh. 


‘A GREAT 
LITERARY 
FIND’: 


A firm who can supply cheaper, cleaner copies of any pro- 
curable books or journals than any other firm in the trade, 
and twice as quickly. Write to them. Their address is: 


E. GEORGE & SONS, Wholesale, Retail, and 


Export Booksellers, 


151 Whitechapel Road, ‘London, Eng. 
Oe Wecan supply a complete bound set of ** Nature.” 


JOHN BURROUGHS’ 
ESSAYS. 


SIX BOOKS OF NATURE, ANIMAL LIFE, 
LITERATURE. 


_ Choice Edition. Revised by the Author. 6 vols. cloth, in box, 12s., or 
in smooth ornamental wrappers, 6s., or separately at 1s. each vol., or 2s. 


AND 


in cloth. 
WINTER SUNSHINE. 
PEPACTON. 
LOcUSTS WILD HONEY. 
WAKE-ROBIN 


BIRDS AND “POETS. 
FRESH FIELDS. 

‘Burroughs has no peer as a writer on nature among contemporary 
anthors. When we read his pages we are brought face to face with the 
country, we drink in its balmy air, we summer in its light, we hear the 
wash or ripple of the stream, we hear the song of the birds, we feel young 
again if we are old.” —Z iterary World. 


Edinburgh : DAVID DOUGL AS, 10 Castle Street. 
London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Lrp. 


SCIENTIFIC AND 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 
pe LARGEST STOCK in LONDON of SECOND. 
HAND School, Mathematical, Mechanical, Botanical, 
Natural History, ELEMENTARY and ADVANCED 
SCIENTIFIC BOOKS of all kinds at about HALF 
PUBLISHED PRICE. 

CLASSICAL, THEOLOGICAL, AND FOREIGN BOOKS, 
KEYS AND TRANSLATIONS. 


BOOKS FOR ALL EXAMS. 
Ve. POOLE & CO. iis. 
104 CHARING CROSS ROAD, LONDON. 


OG Enquiries by letter receive immediate attention. 
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A NEW INSTRUMENT FOR. 


MEASURING AREAS. 
RAPID, ACCURATE, AND INEXPENSIVE. 


WHITE & BEAN'S 
BINOCULAR SPECTROSCOPE, 


| The vse of 40¢h eyes constitutes a new departure in spectroscopy. 
j 


Sir William Huggins says :—“ / am very pleased with your spectro. 
scopic opera-glass. It does all that you say of it. The whole visible 


| spectrum of a vacuum-tube, or of an induction-spark, is seen at once, 
villiantly, and with great distinctness.” ? 
a See also highly favourable report in NaturRE, Dec. 5, 1907, page 115 
FOR PRICE LIST OR FURTHER DETAILS APPLY TO . 

Dr. W. MARSHALL WATTS, 


| “SHIRLEY,” VENNER ROAD, SYDENHAM, 5.5. 


UP-TO-DATE 
DEMONSTRATING 


canr ot fail to be the result when the Kershaw 
Science Lantern is used. Briefly described, 
it is made of the test seasoned mahogany, 
French polished, lined with asbestos and Rus- 
sian ircn, and fitted with two double achro- 
| matic ol j« ctives, go° sil\ered prism, with B.T. 
The WHITE-BEAN AREA SCALE gives the area, in sq. in. or 2 or mixed jet, in travelling case. 
sq. cm., of any figure, regular or irregular. ‘ d PRICE £8 COMPLETE. 


PRICE, with full instructions, 3s- Gdle, post free in the 
United Kingdom. 5 ( A larger size (No. 2), £10. 


In order to convince yourself of 


Cc. EF. CASELLA & co., its — qualities, send for « ur 
es let (post free) and get a 


Makers of Scientific and Surveying Instruments ie duenietive. 


to the British and Foreign Governments, Gc. 
A. KERSHAW, 


II-I5 Roches 
R ester Row, ST.COLUMBA ST, WOODHOUSE LANE, LEEDS. 


VICTORIA STREET, LONDON, S.W. 


MAX KOHL, Chemnitz, Saxony, 


MANUFACTURER OF 
PHYSICAL, CHEMICAL, AND PRECISION MECHANICAL 
INSTRUMENTS AND APPARATUS. 


THE LARGEST ESTABLISHMENT OF ITS KIND. 


Furnishes as a Speciality Apparatus after Tesla, Hertz, Marconi, &c. 
Complete Outfits for X-Ray Work. 


COMPLETE OUTFITS Purest Radium Bromide of 1,200,000 x activity. 
FOR LABORATORIES. Apparatus for Phototelegraphy. 


X-Ray Tubes to, HIGH VACUA, 
Interrupter from Germany, | 
any current. — England, America. 


All apparatus described in‘ An Introduction tu Electricity,” by Bruno Kolbe, published by Kegan Paul, Trench, Triibner and Co., Ltd., 
London, 43 Gerrard Street, Soho. 

SPECIALITY: Acoustical Apparatus, such as pipes, tuning forks, syrens, and all other high precision 
instruments of this Kind which were formerly supplied by Rud. Koenig, Paris, and Appunn, Hanau. 

*.* One of my college customers in the U.S.A. writes: “I am glad to be able to inform you that the tuning forks which you supplied for 
the Department of Psychology compare very favourably with ones previously obtained from Landry and Koenig and are possibly superior.’ 
Ie” Profusely Mlustrated Catalogues with 3500 Illustrations, directions, quotations, references, &c.,in English, 
French and German, supplied without any charge to Colleges, Universities and Physicians, 


World’s Fair, Chicago, 1893, 2 Diplomas; World’s Fair, Paris, 1900. 


World’s Fair, St. Louis, 1904, Grand Prize and Gold Medal. 


RICHARD CLAY AND SONS, LTD., BREAD STREET HILL, E.C., AND BUNGAY, SUFFOLK. 


30,1008 
a 
| 
le 
= 
; 
an 
7 
4, 
{ 


BE. 
& 


B. 
tro- 
ible 
nce, 


a. | 
q 
as — 
68 
; 
a 
— 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“*To the solid ground 
Of Nature trusts the mind which builds for aye.’’— Worpsworth. 
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paper at the General Post Office.}_ 


(All are Reserved. 


New Demonstrator’s 
*Transpaque” Lantern 


Has all the advantages 
of our well-known 
** Demonstrator’s ”’ 
Lanterns, and in 

addition will show 
brilliantly on the 
sereen, opaque 
objects or book 

illustrations, if not 
larger than a 
large postcard. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


| Mit 25 Tafeln in Heliogravure und Lichtdruck, 1 Karte und 


| ZOOLOCISCHES WORTERBUCH. 


VERLAG vON USTAV FISCHER IN JENA 


Soeben erschienen : 


Aus Namaland und 
Kalahari. 


Bericht an die Kgl. Preuss. Akademie der Wissenschaft zu 
Berlin iiber eine Forschungsreise im westlichen und zentralen 
Siidafrika, ausgefiihrt in den Jahren 1903—1905. 

Von Dr. LEONHARD SCHULTZE, 


a. 0. Professor der Zoologie an der Universitat Jena. 


286 Abbildungen im Text. Preis: 60 Mark. 


hausdriicke. Zum 

“~Gebrauch beim Studium zoologis scher, 

| und naturphilosophischer Werke verfasst von Dr. E. BRESSLAU, 

Privatdozent in Strassburg i. E., Professor Dr. J. ELCHLER in 

Stuttgart, Professor Dr. E. FRAAS in Stuttgart, Professor Dr. K. 

LAMPERT in Stuttgart, Dr. HEINRICH SCHMIDT in Jena 

und Professor Dr. H. E. ZIEGLER in Jena. Herausgegeben 

ven Prof. Dr. H. E. ZIEGLER in Jena. Erste Lieferung. A—F. 
(Seite 1--208.) Mit 196 Abbildungen im Text. Preis: 3 Mark. 


MICROSCOPE 
APPARATUS 


ILLUSTRATED AND DESCRIBED.” 


Being a description of the method of 
use and price of over 300 pieces of 
apparatus used in Microscopy. 
Price 1/=, which will be refunded if 
goods value 20/- be purchased. 


R. & J. BECK, 
68 CORNHILL, LONDON, E.C. 


TD., 


NEGRETTI & ZAMBRA’S 
“PUBLIC SCHOOL” 


SET OF METEOROLOGICAL INSTRUMENTS, 


*{ 
A COMPLETE SIMPLE CLIMATOLOGICAL STATION 
at Moderate Price. 
Full particulars post free on application to the Makers, 


388 HOLBORN VIADUCT, E.C. 


| Branches : 46 CORNHILL, E.C.; 122 REGENT 8T., W., LONDON. 
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NOTICE. 
ATURE of to-day begins a new 


volume, and the occasion is there- 
fore opportune for the commencement of 
subscriptions. 


Particulars as to the cost of subscrip- 
tions are to be found on p. xi of the 
present issue. 

Proof impressions of the 
Photogravure Portrait of 
Sir William Crookes,  F.R.S., 
accompanying to-day’s number, 
are issued at 5s. each, and can 
be obtained post free from the 
publishers for 5s. 3d. 

*,* A list of the portraits in the 
Series of Scientific Worthies will be 
sent on receipt of a post-card. 


OFFICE OF NATURE, 
ST. MARTIN’S ST., LONDON, W.C. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.c. 
DAY AND EVENING CLASSES. 
° r Recognised Teachers of the University of 
London for Degrees in Science and in Arts. , 
A. McKenzig, Pb.D., D.Sc., M.A. 


Chemistry H. wasn, Ph.D. Ma. B.Se. 
A. Grirrirus, D.Sc. ; D. Owen, B.A., 
Physics ... B. W. Crack, B.Sc. 


Botany .... D.T. Gwynne-VauGuan, M.A. 
ix . H. W. Untuank, B.A., B.Sc. 


Zoology 

Geology ... ... J. W. Evans, D.Sc. ; A. M Davigs, D.Sc. 
Mathematics . H. Smart, M.A.; C. V. Coates, M.\ 
Classics ... F. A. Wricut, M.A. ; S. Ropertson, 
French V. E. Kastner, B.és.L. 

Germatp ... E. L. Mitner-Barry, M.A. 

Geography G. G. CutsHoim, M.A., B.Sc. 

History ... T. Seccomse, M.A. 


Logic Armitace-Smitu, M.A., D.Lit. 
Economicss \G. C. Rankin, M.A. 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 
Calendar 3d. ( post free 5d.), on application to the Secretary. 


CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WITH THE LONDON CHAMBER OF COMMERCE. 
WHITE S8T., and ROPEMAKER ST., MOORFIELDS, £.0. 
(Near and Liverpool ) 


treet Stations. 
PRINCIPAL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 


LABORATORIES for Practical Work in 
CHEMI , BIOLOGY, BOTANY, GEOLOGY, ani 
all branches of PHYSICS. 

Special Courses for London University Matric., Inter., and Final! B.A., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classe: 
are also held in all Commercial Subjects, in Languages, Literature and 
Art. All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOLS. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 
Principal .. CHartes A. Keane, M.Sc., Ph.D., F.I.C. 


EVENING CLASSES IN METALLURGY. 
Lecturer in Metallurgy oO. Assoc.R.S.M.. 
‘ ESLEY J. LamBERT, Assoc. Inst.C.E. 
and Chief Metallurgist, Royal Gun Fac- 
tory, Woolwich Arsenal. 

El tary, Inter and Advanced Metallurgy, forming a graded 
three years’ curriculum. Special courses on Assaying. Metallo- 
graphy, including Pyrometry. The Metallurgy of Gold 
and Silver. The Metallurgy of Iron and Steel. Fuel 
Analysis. 

The courses are suited to the requi ts of those engaged in Metal- 
lurgical Industries, Assay Laboratories, and to those 
intending to take up Metallurgical work in the Colonies. 


The Laboratories are open to students in the afternoons for practical work. | 


For details of the Classes apply at the Office of the Institute, or by 
letter to the PrincipaL. 
W. H. DAVISON, M.A., Clerk to the Governing Body. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


_ A Combired Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
DECEMBER 3, 1907. 

Three Schvlarships and two Exhibitions will be offered; with one 
exception the value of these endowments will be £20 a year. 

The Subjects for Examination will be Physics, Chemistry, and Biology. 
Candidates will not be expected to offer more than two of these. 

Particulars may be obtained by application to D. H. NaGEL, Trinity 
College; Oxford. 


UNIVERSITY OF LONDON. 


ADVANCED LECTURES ON BOTANY. 

A Course of eight Lectures on ‘‘The Function of the Mineral Constitu- 
ents of the Soil in the Nutrition of Plants” will be given at the Chelsea 
Physic Garden, Chelsea, S.W., by A. D. Haut, M.A., at 5 p.m. on Mon- 
days and Thursdays, November 11, 14, 18, 21, 25, and 28, December 2 and 
5, 1907. Admission to the Lectures is free without ticket. 

P. J. HARTOG, 
University of London, Academic Registrar. 
South Kensington, S.W. 


B.A. anno B.Sc. EXAMS. 


MATRICULATION, INTERMEDIATE, FINAL. 

PREPARATION by CORRESPONDENCE (residence abroad no 
impediment) and ORAL TUITION on a THOROUGHLY INDI. 
VIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Science, Mathematics, Logic, 
Psychology, Political Economy, Latin, Greek, French, German, c. 

For terms, &c., address Mr. J. CHARLESTON, B.A. (Lond. and Oxon.), 
Burlington Correspondence College, Clapham Common, London, S.\V. 


KENT EDUCATION COMMITTEE. 


TONBRIDGE HIGHER EDUCATION 
SUB-COMMITTEE. 


COUNTY SCHOOL FOR GIRLS. 


WANTED, in January next, a SCIENCE MISTRESS for the above- 
named School, specially qualified to teach Mathematics, Geography, and 
Elementary Physics. Tisising or experience essential. Initial salary, 
£100 to £120, according to qualifications and experience, rising, in 
accordance with the Committee’s scale, by annual increments of £7 ros. 
for the first two years, and then 7 45 to a maximum of £140 or £150. 
Application forms will be supplied by Miss J. R. Taytor, County School 
for Girls, Tonbridge, to whom they should be returned as early as possible. 
Canvassing will idered a disqualification y order of the 
Committee, Fras. W. Crook, Secretary, Caxton House, Westminster, 
October 28, 1907. 


UNIVERSITY COLLEGE OF WALES, ABERYSTWYTH. 
(A Constituent College of the University of Wales.) 
ASSISTANT LECTURER AND DEMONSTRATOR IN BOTANY. 

The Council invite applications for the post of ASSISTANT LEC- 
TURER and DEMONSTRATOR in BOTANY at the above College, at 


a salary of £120 per annum. : 
Applications, together with copies of testimonials, must reach the 


REcIsTRAR not later than November 28, 1907. 
Full particulars may be obtained from the undersigned. 
J. H. DAVIES, M.A., Registrar. 


Wanted Immediately, Naturalist in .Charge. 
ust to invest from £150 to £300. ply without delay 

to Dinzcror, Micro-Research lastitute, 141 Fulham Palace Road, 
London, W. 
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INDIAN FOREST SERVICE. 


The Secretary of State for India in Council proposes to appoint, in the 
summer of 1908, with the advice of a Selection Committee, not less than 
16 Probationers for this service. 

Can lidates must have attained the age of 18 years on July 1, 1908, and 
not have attained the age of 22 years on January 1, 1908. They must 
possess @ good general education, and, if possible, a knowledge of Chem- 
istry, and of Mechanics and Physics. 

The » Probationers will defray their own expenses during the period of 
probation at Oxford and on the Continent. 

Forms of application may be obtained (with fuller particulars) from the 
SecreTARY, Public Department, India Office, — S.W., to be re- 
turned to him not later than Wednesday, July 1, 19 

The scale of pay of the upper controlling An of the Indian Forest 


Service has recently been improved. 
ARTHUR GODLEY, 
Under Secretary of State 
India Office, 
September 25, 1907. 


INDIAN PUBLIC WORES 
DEPARTMENT. 


The Secretary of State for India in Council will, in the summer of 1908, 
make about thirty-nine (39) appointments of Assistant Engineer in the 
permanent establishment of the Indian Public Works Department. 

Candidates must have attained the age of 21 and not attained the age of 
24 years on July 1, 1908. 

A printed Form of Application, together with informat‘on regarding the 
conditions of the appointments, and certain requirements laid down as to 
education and experience in engineering, may be obtained from the 
SrcrETARY, Public Department, India Office, Whitehall, London, S.W. 

The Form of Application is to be returned so as to reach him not later 
than Friday, May 1, 1908. 

A. GODLEY, 


Under Secretary of State. 


India Office, September 10, 1907. 


COUNTY BOROUGH OF SALFORD 
EDUCATION COMMITTEE. 
ROYAL TECHNICAL INSTITUTE. 
PRINCIPAL H. B. KNOWLES, M.A. (Oxon.). 


Arplications are invited for the post of LECTURER in MATHE- 
MATICS. Commencing salary, £150 per annum. 

Further particulars and forms of application may be obtained from the 
undersigned, to whom applications must be sent not later than November 25, 


OGILVIE DUTHIE, 
Education Office, Director of Education. 
Chapel Street, Salford, 


November 5, 1907. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—Required in January next, (1) Lecturer in Mathematics for 
important Technical Institute. Commencing salary, £150. (2) Master 
for highest Chemistry, Public School. Salary, £140, non-resident. 
Address—GrirFitus, SMITH, PowELt AND Situ, Tutorial Agents 
(Estd. 1833), 34 Bedford St., Strand, London. Graduates in Science or 
Maths. and other well qualified Masters seeking posts for the January 
Term should apply at once, giving full details as to qualifications, &c. 


UNIVERSITY COLLEGE, BRISTOL. 
DEMONSTRATOR OF PHYSIOLOGY. 


Applications are invited on or before November 13 for the post of 
DEMONSTRATOR of PHYSIOLOGY. For particulars apply to the 
REGISTRAR. 


Berzelianit (Selenide of Copper in Calcareous 
Spar) from Skrikerum mine in Sweden. At the price of 15s. will be 
sent 1 kilo. Berzelianit in a beautiful piece for mineralogical collec- 

tions.—PauL Bercso#, Copenhagen. 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE. 


BOMBAY, INDIA. 
PRINCIPALSHIP OF THE INSTITUTE. 

Applications are invited for the post of PRINCIPAL of the VICTORIA 
JUBILEE TECHNICAL INSTITUTE, BOMBAY, INDIA. Engage- 
ment for five years. Salary, Rupees 1,000, rising by annual increments of 
Rs. 62-8-o to Rs. 1.250 per mensem. Full particulars may be obtained 
from the Advertisement Manager, Office of Nature. Applica- 
tions should be made so as to reach the undersigned on or before 


December 21, 1997. 
N. A. F. MOOS, B.Sc., F.R.S.E. 
Honorary Secretary of the Board of Trustees. 
Victoria Jubilee Technical Institute, 
Byculla, Bombay, India. 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE, 


BOMBAY, INDIA. 
PROFEsSORSHIP OF CHEMISTRY. 

Applications are invited for the post of HEAD of the CHEMICAL 
DEPARTMENT of the VICTORIA JUBILEE TECHNICAL 
INSTITUTE, BOMBAY, INDIA. Engagement for five years. Salary 
from Rs. 600 to Rs. 800 per mensem, according to qualifications. Full 
particulars may be obtained from the Advertisement Manager, 
Office of Nature. Applications should be made so as to reach the 
undersigned on or before December 21, 1907. 

N.A A. F. MOOS, B.Sc., F.R.S.E., 
Honorary Secretary of the Board of Trustees. 

Victoria Jubilee Technical Institute, 

Byculla, Bombay, India. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought ; good prices given. 
—W. & G. Fovie, 135 Charing Cross Road, London, W.C. 


MICRO-SLIDES in Canada Balsam. 


SPORES OF FUNGI. 


Puccinia, Umbelliferarum, Syngenesiarum, Ranunculacearum, 
Umbilici, Anemones, Graminis, and other families, as Sclero- 
derma, &c. Also Equisetum, Polytrichum, Aregma bulbosum. 
1s. each, 6 for 5s. 
LISTS ON APPLICATION. 


B. PIFFARD, Brockenhurst, Hants. 


BIOLOGICAL MATERIAL FOR MUSEUMS. 
MOUNTED | Finely prepared and beautifully mounted specimens 
SPIRIT of a great variety of species, including a large number 

of invertebrates, Embryos, Cartilaginous Skeletons, 


SPECIMENS. | Dissections, &c. 


Birds, Reptiles, and Fishes. 
SKELETONS. | Perfectly mounted skeletons of many species. 


ROBERT BROGDEN, 28 Colville Square, London, W. 


RADIO WM 


IN ALL STRENGTHS 


From 40-7,000 Units (for demonstration purposes) 


To 1,800,000 Units (for the most critical research work) 
IN TUBES OF 2}, 5, AND 10 MILLIGRAMMES. 


g@- NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, giving full scientific 
, particulars, 6d. post free. 


= ARMBRECHT, NELSON & CO., 


71 & 73 DUKE eraser, GROSVENOR SQUARE, LONDON, w. 
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BRITISH ESPERANTO ASSOCIATION, | 


(INCORPORATED.) 
The acknowledged success of the International Esperanto Congress held 


at Cambridge during August, shows that Esperanto in England—as in other | 


countries—has come to stay. Its logical and regular construction and its 
simplicity appeal forcibly to students of Science, for whom it is peculiarly 
suited, and by whom such an international medium is urgently needed. 

For all particulars concerning free classes, tuition by correspondence, 
text-books and periodicals, apply to Tee SEcRETARY, British EsPERANTO 
AsSsOcIATION, 13 Arundel St., Strand, W.C., and for all current news and 
proceedings see THe British EspERANTIST, a specimen copy of which 
will be sent free on application on mentioning Vature. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). Modern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge Type-writing Agency, 
10 Duke Street, Adelphi, W.C. 


Sales by Auction. 


SALES OF MISCELLANEOUS PROPERTY. 
MR. J. C. STEVENS begs to announce 


that SALES are held EVERY FRIDAY, at his Rooms, 38 Kin 
Street, Covent Garden, London, W.C., for the disposal of MICRO. 
SCOPES, SLIDES, and OBJECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 


On view Thursday 1.30 to 5.30 and morning of Sale. 


RADIUM ON HIRE. 


(Ketivity 1,800,000.) 
Lectures and Demonstrations Arranged on 
Radium, X-Rays, or Wireless Telegraphy. 


Town or Country. 


RADIUM MICROSCOPES, 


Complete with Radium, 2/6 and 7/6 each. 


These are SELF-LUMINOUS in the dark, showing splendid 
Scintillations. 


Pitchbiende Scintilloscopes, ... 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each, 


F, HARRISON GLEW 
156 Clapham Rd., London, S.W. 
Telephones : 1787 Hop and 3117 Hop. 


VARIABLE 
CONDENSERS 


HIGH POTENTIAL work, WIRELESS TELECRAPHY, 
SPECTROSCOPY, &c.; also LEYDEN JARS. 


AS SUPPLIED TO THE INDIA OFFICE, &c. 


A. COSSOR, 
54 Farringdon Rd., LONDON, E.C. 


Awarded Gold and Silver Medals St. Louis Exhibition, 1904. 
Telephone : 10547 CENTRAL. 


SECOND-HAND MICROSCOPES. 


Watson’s Edinburgh H. Swift’s semi-portable, very compact. 
Beck’s Bacteriological, including 1/12th oil immersion, £9 15s. Beck’s 
School of Tropical Medicine, very portable. Beck’s Best, cost over £80, 


£19 19s, 
SECOND-HAND TELESCOPES. 
3:in. Equatorial, by Sir Howard Grubb. 3-in. Student, by Dollond, 
15s. _3-in. Steward, vertical rack, and finder. 3-in. best quality 
A. & N. Stores, vertical rack, and finder, £10 10s. 
CLARKSON’S SECOND-HAND OPTICAL MART, 
338 HIGH HOLBORN, LONDON (Opposite Gray's Inn Rd.). 
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WRATTEN BATHED PLATES 


have opened new possibilities in 


SPECTROSCOPY 


AND 


PHOTOMIGROGRAPHY 


Write for particulars to 


WRATTEN & WAINWRIGHT, Ltd., CROYDON. 


MARTINDALE’S 
PURE CHEMICALS, REAGENTS, 
AND APPARATUS 


For LABORATORIES and RESEARCH at 
CLOSEST PRICES. 
Write for List, and Special Quotation for Quantities, 
RADIO-ACTIVE SUBSTANCES A SPECIAL FEATURE. 
SPECIALITIES :— 
MARTINDALE’S BURETTE STAND... 9/-, 15/- 
MARTINDALE'S BACTERIOLOGICAL 


W. MARTINDALE, an: 
10 NEW CAVENDISH ST., LONDON, W. 


1797 Paddington. 
Telephones 4688 Gerrard. 


HARRINGTON’S 
PURE CHEMICALS 
AND REAGENTS 


LABORATORIES and RESEARCH 


are of the HIGHEST GRADE. 


OBTAINABLE THROUGH ANY DEALER. 


List on application to 


HARRINGTON BROS., Ltd., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON. 


DENT’S ASTRONOMICAL CLOCKS, 


SIDEREAL OR MEAN TIME CLOCKS FOR OBSERVATORIES, £21 & UPWAROS. 


Nature says: ‘‘Messrs. E. Dent & Co. have lately | 
introduced a new astronomical clock which should find its) 
way into many observatories where an accurate instru- 
ment is required at a moderate cost. For thesum of £2: | 
\they supply a clock witha ro-inch dial, dead-beat escape- 
/ | ment, and wooden rod seconds pendulum in a solid ma- 
hogany case ; and after examining the instrument we have 
no hesitation in pronouncing it a marvel of cheapness. 


E. DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 
By Special Appointment to H.M. the King. 


61 STRAND, is 
And 4 ROYAL EXCHANGE, LONDON. 
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The number for last week (October 31) contained :— 


Reviews :— 
The Theory of Functions of a Real Variable. 
By G. H. H.—Liebig and Gussefeld. By T. E. T. 
—Botanical Works. 

Our Book Shelf. 

Letters to the Editor :— 
Transit of Mercury across the Sun’s Disc, November 13-14, 


1907. Dr. A. M. W. Downinc, F.R.S.—Origin of 
Radium. Prof. E. RUTHERFORD, F.R.S.—The Nature of 
X-rays. Dr. CHARLES G. BARKLA.—On Correlation and 


the Methods of Modern Statistics. Prof. KARL PEARSON, 
F.R.S.—The Interpretation of Mendelian Phenomena. 
Dr. G. ARCHDALL REID.—Pagan Survivals and Christian 
Adaptations. Rev, J. W. Haygs.—The ‘‘ Quaternary.” 
Dr. JOHN W. Evans. 

The “Mauretania.” By W. B. Harpy, F.R.S. 

The Geological Succession in South Africa. By 
Dr. F. H. Hatcu. 

The Romance of Photography. 


(Zilustrated.) By 


M. Maurice Loewy. 

Notes. Our Astronomical Column. 

Rain-gauge Expesure and Protection. By L. C. W. 
BONACINA. 

Recent Developments in the Theory of Mimicry- 
By Dr. F. A. Dixey. 

University and Educational Intelligence. 

Societies and Academies. 

Diary of Societies. 


Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64¢. from residents in the British Isles, or of 7d. 
from residents abroad 


SCOTTISH GEOGRAPHICAL MAGAZINE. 
NOVEMBER, 1907. Prick 1s. 6d. 

The New Fields of Geography, especially Commercial Geography. By 
Prof. Dr. Max Eckert (Aachen).—Ancient Khotan: A Review.—Manu- 
script Maps by Pont, the Gordons, and Adair, in the Advocates’ Library, 
Edinburgh. By C. G. Casu, F.R.S.G.S.—The Leicester Meeting of the 
British Association.—Geographical Notes.—Educational.—New Books.— 
New Maps.—Books Received. 

EpinpurGH: Doucias & Foutis. 
Giascow: Jas. MacLenose & Sons. Lonpon : Epwarp STANFORD, 
12, 13 and 14 Long Acre, W.C. 


NOW READY. 


THE MICROSCOPE 


AND HOW TO USE IT. 
A Handbook for Beginners, revised and enlarged, with Chapter on 
Marine Aquarium. By T. CHARTERS WHITE, M.R.C.S., L.D.S., 
F.R.M.S., late President of the Quekett Microscopical Club. Illustrated 
with Photo-Micrographs by the Author, and Chapter on Staining of 
Bacteria by Maurice AmsiEr, M.B., B.S. Lond. 35. net. 


ROBERT SUTTON, Publisher, 43, THE EXCHANGE, 


SOUTHWARK, LONDON, S.E. 


PRICE ONE SHILLING NET. Post free, 1s. 1d. 


DIAMONDS. 


A Lecture delivered before the British Association at 
Kimberley. 


By SIR WILLIAM CROOKES, 
Hon. D.Sc. (Oxford, Dublin, and Cape of Good Hope), F.R.S. 


| Now READY. Cloth. 3s 6d.; Paper covers, 28. 6d (postage, 4d. extra). 


THE WHEAT PROBLEM: 


Based on Remarks made in the Presidential Address to 
the British Association at Bristol in 1898. 
REVISED WITH AN ANSWER TO VAKIOUS CRITICS 


By SIR WILLIAM CROOKES, F.R.S. 
With Two Chapters on the Future Wheat Supply of the United States, by 
Mr. C. WOOD DAVIS, of Peotone, Kansas, and the Hon. JOHN HYDE, 
Chief Statistician to the Departm nt of Agri ulture, Washington. 
SECOND EDITION. 
WITH PREFACE AND ADDITIONAL CHAPTER, BRINGING 
STATISTICAL INFORMATION UP TO DATE. 
OPINIONS of the PRESS. 

“©In his bulky volume Sir William reproduc s the gist of the sensational 
Bristol Address, and supplements it with carefully prepared answers to his 
chief critics and confirmatory chapters on the future wheat supply of the 
United States.” —Morning Post. 

‘*"l he appearance of the p»pers in this convenient form will be welcome 
to everyone who appreciates the importance of the problem.” — Scotsman. 

“The student of economic science and sociology will find this volume 
full of interesting material. . . . ‘Ihe entire subject is of the profoundest 
interest, and an excellent purpose has heen served by the publication of 
these papers in a single volume.”—7he Lagle (Brooklyn, N.Y.). 

‘The fuller examination of the problem as here conducted shows that 
Sir William Crookes did not speak unadvisedly with his lips.”—Yorkshire 
Post. 

“‘ The problem is one of importance, and Sir William Crookes presents it 
to us fortified by the opinions of two American experts.”—Manchester 
Guardian. 

“Sir William Crookes . . . has propounded a problem which in the next 
century [written in 1899] is bound to engage the close attention not 
merely of agricultural experts, but of economists and statesmen.” —Sfeaker. 


CHEMICAL NEWS OFFICE, 
16 NEWCASTLE ST., FARRINGDON ST., E.C. 


GEOGRAPHICAuw JOURNAL. 
NOVEMBER. Price 2s. 
ConrTENTS. 

North Polar Problems. Fridtjof Nansen (4 Illustrations and Map). 
The Fan Mountains, Turkestan. W. R. Kickmers (4 Illustrations). 
Dr. Stein’s Expedition in Central Asia. 
The Course of the Upper Irawadi. Malcolm MacLaren (Map). 
The Valleys of the Himalayas. R. D. Oldham. 
Cecil Clementi’s Journey across China (Map). 
Mr. Mikkelsen’s Arctic Expedition (6 Illustrations and Map). 
Western Sources of the Nile. Lieut. D. Comyn (Map). i 
| Algal Growth and the Determination of Scenery. F. EK. Fritsch (9 Illus- 
| trations). 

Botan~ithe Monthly Record.—Literature and Maps of the Month. 
| London: EDWARD STANFORD, 12, 13, 14 Long Acre,.W.C. 


| BOOKSELLING EXTRAORDINARY. 


Thousands of the Best Books at from 25 to 80 per cent. below the 
original prices. Largest and best Stock of Second-hand and New 
Remainder Books in the World. Write for our November Catalogue. 
W. H. Smith & Son, Library Department, 186 Strand, London, W.C. 


NOTICE. 
Announcements of Births, Marriages and Deaths are 
inserted in the advertisement pages of ‘* Nature” at 
s- Od. for two lines of eighteen words. Each 
additional line of nine words costs 2s. All orders 
should be accompanied by remittance to cover cost. 
OFFICE OF NATURE, ST. MARTIN’S ST., LONDON, W.C. 


THE 


LEWIS'S CIRCULATING 
SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library includes the subjects of Physics, Chemistry, Electricity, 
Botany, Geology, Zoology, Astronomy, Microscopy, Philosophy, Sociology, Engineering, Geography & Travel, &c» 
New Works and New EpITIions on these subjects are added to the Library immediately on publication. 
SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 
136 GOW ER STREET, W.C. 


Agent for the Examination Papers of the University of London. 
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NOTICE OF REMOVAL. 


APPARATUS FOR 


PHYSIGAL MEASUREMENTS) | Deserts Soran 


. . Designed by . . 
Professors Matthew Hay, Flowers ; Dr. Carson, and others. 28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, 
PARTICULARS ON APPLICATION. Beg to announce that they have Removed to 
K. & J. SMITH, Opticians, Maxwell House, Aberdeen.| | 63 FARRINGDON RD., LONDON, E.C. 
(Near Farringdon Street Station). 
CRUCIBLES, SCRAP, 4 B rd K BA N K 
LA N U UTENSILS, WIRD, EsTABLISHED 1851 
FOIL, RESIDUES, &c. SOUTHAMPTON BUILDINGS, HiGH HOLBORN, W.C. 
PURCHASED AT HIGHEST PRICES. 23 PER CENT. INTEREST 
L. SCHLUND & Co., 32 Clerkenwell Rd., London. allowed on Deposit Accounts. 
PER CENT. INTEREST 
Assayers, Gold and Sliver Refiners. on Drawirig Accounts with Cheque Book. 


All general Banking Business transacted. 
ALMANACK, with full particulars. POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


PHC@NIX 


FIRE OFFICE. 


for Prospectors, Teachers and Students. 


19 LOMBARD ST., E.C. Estastisuep 1782. Rock Sections, Well-cut. Fossils from all Formations. 
FIRE. Metallic Ores from all Parts. Minerals for Chemical Purposes. 
WOREMEN’S COMPENSATION. LISTS FREE from— 
JAMES R. GREGORY & CO., Mineralogists, 
° 139 FULHAM ROAD, SOUTH KENSINGTON, S.w. 
FIDELITY GUARANTEE. Telephone No. 2841 Western. Tel. Add., ‘‘ Meteorites,” London. 


WMIEACMILLAN Co.’S LIST. 


FREDERIC HARRISON’S NEW BOOK. 


THE PHILOSOPHY OF COMMON ‘SENSE. 


FREDERIC Extra crown 8vo. 6d. net. 


THE MAN-EATERS OF TSAVO, 
AND OTHER EAST AFRICAN ADVENTURES, 


With a Foreword by FREDERICK COURTENEY SELOUS. With numerous Illustrations. 8vo, 75. 6d. net. 


THE DAILY TELEGRAPH.—‘ The weeyw-* of Lieut.-Colonel J. H. Patterson are among the most fascinating 
records of a sportsman which we have ever read. . An entrancing work.” 


- 35. 6d. net. 

STEAM AND OTHER ENGINES. 
Municipal Technical Institute, West Ham. Globe 8vo. 5s. 


MARS AS THE ABODE OF LIFE. 


See The Century Magazine for November. Price 1s. 4d. 


«", Messrs. Macmillan will be glad to receive applications for their Illustrated List of Recent and Forthcoming Publications, 
which will be sent regularly to any address. 


MACMILLAN AND CO., LTD., LONDON. 
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Government. 
PATENT 

COMBINED STILL AND 

DRYING OVEN, 


Contractors to H.M. 


NEW PATTERN 
ELECTRICAL OVEN, 


for Alternating or 
Continuous Current. 


Three temperatures, 100° to 300°, 


or others. 


Guaranteed cost of working, one 
farthing per hour (current charge 
of 2$d. per unit). 


National Physical 


Laboratory Design. 
Four of these ovens at above, 
three at New Royal College of 

Science, & &c. 


ELECTRICAL FURNACES. 


Pat. No. 6916. 


By the introduction of these 

patent tops, we have entirely 

done away with the old form of 

tin coil condenser, thus making 

a very compact and useful ap- 
paratus. 


Full particulars and prices in 
lists free. 


Made in sizes from 1 to 9 Com- 
partments. 


FUME CUPBOARDS 


DRAINAGE AND VENTILATION OF LABORATORIES. 
BS” Write for lilustrated Lists, post free. 


JENA GLASSWARE. 


EXPLOS 
COMPOUND TUBING (D.R. 
Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
tary Analysis. Price-list ‘sent free 


TRADE MAKK, on application. 


SCHOTT & GEN. Glassworks, Jena (GERMANY). 


The ~— een _ in the U.K., on sale = the following firms : 


| Manchester. 
A. & J. SMITH 25 St.| JAMES WOOLLEY, SONS & 
0.5 


mn td., Victoria "Bridge. 
E, BECKER & CO. (W, and 
J. George, Ltd., Successors), 159 
and 160 Great Charles Street. 


PHILIP HARRIS & Co., Ltd.,| 9° TOWERS & 
\dmund Street. 
BAIRD & TATLOCK (London), 
MASON Lea, Hill. Garder, 


PHILIP HARRIS & Co., Ltd., a BECKER & CO. (W. and J. 
179 Great canonten Street. sorge, Ltd., Successcrs), 33 £0 37 


Hatton Wall, "Hatton Garden,E.C. 
REYNOLDS ry BRANSON, Ltd., | A- GALLENK AMP & Co., Ltd., 
14 


20 Sun Street. Finsbury, E. 
ester, | JouN'S J. GRIFFIN & SONS, 

FREDK. & Co., Ltd., W.C. 
14 Cross Stree 


TOWNSON & RCER, 34 
ORME &.CO., “6 & 58 Granby Row. 


Camomile Street, 
ON SALE. 


Magnificently-Mounted Astronomical Telescope, with 4}-in. 
Object Glass. Rigid Oak Altazimuth Stand, with Slow Motions and 
Hook’s-joint Handles. Battery of Eyepieces and Solar Diagonals. Cost 
460, price £30. Fine 3-inch Telescope, on Mahogany Tripod, for 
£7. Binocular Microscope by Watson. 2 Oculars, 2 Objectives 
Large Stand Condenser, Live Box, &c., £5 5s. Bacteriological 
Microscope by Beck. ‘‘London” Stand, Swing-out and Focussing 
Substage, Abbe, 2 Oculars, 3 Eyepieces, including y oil imm., Double 
Nosepiece, £10. Zeiss Bacteriological Outfit. With "Racking 
Focussing and Swing-out Substage, Abbe, and A. D. & J. oil immersion 
Objectives for £10 10s. 


JOHN LACKLAND, 30 Blackfriars Street, Manchester. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 
ELECTRICAL © APPARATUS 


AND PHYSICAL 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 


As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Glasgow, Liverpool .and Nottingham Universities ; ; Bedford, 
Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; Regent Street 
Polytechhiic ; ; and twenty other Scientific Institutions, Polytechnics, &c. 


Qe Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 

List on application by mentioning NATURE 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER, 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 
Importers, Manufaeturers, and Dealers in 
CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 
FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 


HMlustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on application. 
Telegraphic Address—'' APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVYANOMETERS. 


POTENTIOMETERS. 
SPECTROMETERS. 


STUDENTS’ 
SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
ELECTROMETER, NEW PATTERN. 


56 CHARING 


CROSS ROAD; 


W .C. 


- 
4 
END 
\ 
| 
| 
— 
| 
ng 
he 
ot, | 
or | 
he 


Vili NATURE 


‘[ NOVEMBER 7, 1907 


Pulsometer 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with . 
mercury pumps are readily obtain= 
able by the ‘‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


READING: 
Works, 
Nine Elms 
Iron Works. 


Price from 


£4: 15: 0. 


LONDON : 
Offices & Showrooms, 
61 & 63 Queen Victoria 
Street, E.C. 


SELF-REGISTERIN( 
SELF-RECORDING 


(ELECTRICAL) 


RAIN 
‘GAUGES. 


THE ‘ WILSON’ 
SELF-REGISTERING 
RAIN GAUGE, 

With Improved Receiver, 
to prevent splashing, 


The ‘WILSON’ 
SELF -RECORDING 
ELECTRICAL 
RAIN GAUGE. 


Records. auto- 
matically on a 
Weekly Chart. 


SOLE MAKERS 


PASTORELLI & RAPKIN, LTD. 


ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL Instauments 
(Established 1750), Contractors to H.M. Government, 
46 HATTON GARDEN, LONDON, §E.C. 
Telephone No. 1981. Holborn. Telegrams—Rapkin, 
STANDARD INSTRUMENTS OF ALL KINDS 


We 


(with Kew Certificates if desired). 
fa ILLUSTRATED PRICE LIST POST FREE. 


REYNOLDS & BRANSON, LTD. 


‘Manufacturers of Chemical and Physical 
Apparatus, 


“ Rystos” New Drying Oven. 


SECTION 


This hot-air oven is a greatly improved form, having igen 
walls lined with a non-conducting, fire-resisting material, 
prevent loss of heat. 


Size of oveninside ... 8”x8"’x8” 7”x7"x7" 6"x6"x6". 
Price in Copper ... * 50/- 
» Russian Iron ... 33/- 31/- 24). 


14 Commercial Street, LEEDS. 


THE ‘SOHO’ REFLEX GAMERA 


(ENGLISH MADE THROUGHOUT). 


THE PREMIER REFLEX, 


For Quality, Precision, Durability, 
Simplicity. 


We make a speciality of 
REFLEX OUTFITS 


FOR 
NATURALISTS & TELEPHOTO WORK. 


Prices :— 
Camera, im Lens, but with 3 Double 
j-plate ..: £12 . £18 0 
54X34... 12 10 2410 
Write for the. 26-page [illustrated Booklet 
of the ‘SOHO’ REFLEX. 


MARION’S ‘ MODERN’ CAMERA. 


The Camera is well made in Polished 
Mahogany, One Double Dark Slide, 
Book Form, Achromatic Lens, ‘lime 
and Instantaneous Shutter, and strong 
Sliding ‘Iripod. 

Price complete, £1 1 © for }-plate. 


Send for particulars of the £2 2 O 
‘ Compiete Outfit. 


NEW ILLUSTRATED 
CATALOGUE, 

200 pp., price Sixpence, Post Free 

on application. 


ga We invite Co-respondence on all matters relating to Photography. 


MARION & CO., LTD., 


22, 23 SOHO SQUARE, LONDON, W 
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THE MICHELSON ECHELON 


DIFFRACTION GRATING AND SPECTROSCOPE. 


Illustrated List (‘'B”) of 


this Instrument and 


Apparatus for use with it 


post free. 


THIS INSTRUMENT OBTAINED A GOLD MEDAL AT THE ST. LOUIS EXHIBITION, 1904. 


We have also recently designed a form of the Lummer Parallel Plate Interference Spectroscope, particulars of which we 
shall be pleased to send to anyone. 


ADAM HILGER, Ltd., 75a, Camden Road, London, N.W. 


Telegraphic Address Sphericity, London.” Telephone :—No, 1687 North. 
ILLUSTRATED LIST ‘‘A” (1907) OF SPECTROSCOPES AND SPECTROSCOPIC APPARATUS CRATIS ON APPLICATION. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


J. Hicks, 


hat Wholesale Maker 
of Meteorologica 


and 
other ‘Sclentitic 


C H E M | CA L inctremeats. 
WILSON’S 
APPARATUS 
RADIO- 


P INTEGRATOR. 


RY 
Dr. 


GRIFFIN’S 
CHEMICAL 
HANDICRAFT 


New Edition now ready 


F. 4 Bis 
to record the 
“total amount of 
Solar Radiation 
daily received by 
the ground. 


Sole Maker— 


J. J. HICKS. 


CAMPBELL STOKES’ 


SUNSHINE 
, 615 PACES 3/- POST FREE RECORDER, 
(Free to Chemistry Masters) with Curtis’s Im- 


proved Adjustment 
for Latitude. 


GRIFFIN, KINGSWAY The Standard Pattern as 


supplied to the Meteoro- 
LONDON w.c. 


Catalogues (state which required), Estimates and all ye eee free by 
return post. 


8,9 &10, HATTON GARDEN, LONDON. 
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MACMILLAN & C0.’S BOOKS FOR STUDENTS OF CHEMISTRY 


PRACTICAL EXERCISES 
CHEMISTRY. 


wa G. C. DONINGTON, M.A. 
Globe 8vo. 2s. 


AN INTRODUCTION to the STUDY | 
OF CHEMISTRY. By Prof. W. H. PERKIN, Jr., 
¥.R.S., BEVAN LEAN, D.Sc., B.A. (Lond. ). 
Globe’ 8vo, 2s. 


A PRIMER “OF CHEMISTRY. By 


INORGANIC CHEMISTRY for BE-| 


' GINNERS. 


By Sir HENRY E. ROSCOE, F.R.S 
| Assisted by JOSEPH Lunt, B.Sc. 


Globe 8vo, 2s. 6d. 


Illustrated. With | 


IN | THEORETICAL CHEMISTRY from 


THE STANDPOINT OF AVOGADRO’S RULE ANp 
THERMODYNAMICS. By Prof. WALTER NERNST, 
Ph.D. 8vo. 15s. net. 
| The PRINCIPLES of INORGAN 
CHEMISTRY. By Prof.WILHELM OSTWALD, Ph.D 
| Translated by ALEX. FINDLAY, M.A., Ph.D., D.Se, 
Second Edition. 8vo. 18s. net. 
PRACTICAL ORGANIC CHE. 
MISTRY FOR ADVANCED STUDENTS. By 
Prof. JULIUS B. COHEN, Ph.D. Globe 8vo, 35. 67. 


THEORETICAL ORGANIC CHE. 
MISTRY. By Prof. JULIUS B. COHEN, Ph. D. GI. 8v0, 6: 


LESSONS in ELEMENTARY CHE. aa EXPERIMENTAL STUDY OF 


MISTRY, INORGANIC and ORGANIC. By Si 


H. E. ROSCOE, F.R. oy Sixth Edition, thoroughly | 


revised. Fcap. 8vo, 45 


INORGANIC ‘CHEMISTRY FOR 
ADVANCED STUDENTS. By Sir H. E. ROSCOE, | 
F.R.S., and Dr. A, HARDEN. Globe 8vo, 4s. 6d. 
TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Completely revised by Sir H: E. 
Roscog, assisted by Drs. H. G. CoLMAN and A. HARDEN. 
8vo. Vol. I. The Non-Metallic Elements. New and 
Revised Edition. 21s. net. Vol. II. The Metals. 315. 6d. 
Vol. III. The Chemistry of the Hydrocarbons and = 
Derivatives, or Organic a Parts II., IV., 

VI., 21s. each. Part III., 18s. 


INTRODUCTORY CHEMISTRY for 
INTERMEDIATE SCHOOLS. By L. M. JONES, 
ELEMENTS OF QUANTITATIVE 


ANALYSIS. By G. H. BAILEY, D.Sc. Ph.D. 
Globe 8vo, 4s. 6d. 


A 


| 
| 


| 


GASES. By Prof. M. W. TRAVERS. 8vo, Ios. net. 


THE GASES of the ATMOSPHERE. 
= F.R.S. Third Edition. Extra 
DICTIONARY OF CHEMICAL 
SOLUBILITIES, INORGANIC. By A. M. COMEY, 
Ph.D. Demy 8vo, 15s. net. 
PRINCIPLES OF INORGANIC 
CHEMISTRY. By HARRY C. JONES, Associate 
ELEMENTS OF PHYSICAL 
MISTRY. By Prof. HARRY C. JONES. 8vo. 175. net. 
ELEMENTS of INORGANIC CHE- 
MISTRY. By Prof. HARRY C. JONES. Cr. 8vo. 6s. 61. 
THE THEORY of ELECTROLYTIC 


DISSOCIATION AND SOME OF ITS APPLICA- 
TIONS. By Prof. HARRY C. JONES. Cr. 8vo. 7s. 


A 


net. 
TABLES for QUALITATIVE CHE- CHEMISTRY OF THE PROTEIDS. 


MICAL ANALYSIS, ARRANGED FOR THE USE | 
OF STUDENTS. By Prof. A. LIVERSIDGE, M.A., 
LL.D., F.R.S. 2nd Ed. Super Royal 8vo, 4s. "6d. net. 


AN INTRODUCTION TO THE 
SCIENCE AND PRACTICE OF QUALITATIVE 
CHEMICAL ANALYSIS, INORGANIC. By CHAP- 
F.1.C., F.CS. -» &e. Second Impression. 

PRACTICAL INORGANIC CHE- 
MISTRY. ByG.S.TURPIN, D.Sc. Globe 8vo, 2s. 6d. 

LESSONS IN ORGANIC 
TRY. ByG.S. TURPIN, D.Sc. 2s. 

A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 
INORGANIC CHEMISTRY. By Prof. 

I. REMSEN. Crown 8vo, 6s. 6d. 

ORGANIC CHEMISTRY. By Prof. 
I. REMSEN. Crown 8vo, 6s. 6d. 

The ELEMENTS of CHEMISTRY. 
By Prof. I. REMSEN. 11th Impression. Feap. 8vo, 2s. 6d. 

COLLEGE TEXT-BOOK of CHE- 


. net. 
A JUNIOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 
With a Preface by Sir H. E. Roscog, F.R.S. Eighth 
Edition. Globe 8vo, 2s. 6d. Questions, 3s. 
PRACTICAL CHEMISTRY. By R. 
ABEGG and W. HERZ. Translated by H. Y CAL- 
VERT, B.Sc. Crown 8vo, 6s. 
MACMILLAN AND 


| 
| 
| 
| 
| 


By. Prof. I. REMSEN. Extra Crown 8vo, | 


By GUSTAV MANN, M.D. (Edin.), B.Sc. (Oxon.). 


8vo. 155. ne 


The SCIENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By Prof. WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
M‘GOWAN, Ph.D. Second Edition. Crown 8vo, 6s. net. 


MANUAL of PHYSICO-CHEMICAL 


by L WALKER. Des By Prof.W. OSTWALD. Translated 
J. WALKER, D.Sc., Ph.D. Illustrated. 8vo, 7s. net. 


INTRODUCTION TO PHYSICAL 


CHEMISTRY. By Prof. JAMES WALKER, D.Sc., 
Ph.D., F.R.S. Fourth Edition. 8vo, tos. net. 


CHEMICAL TECHNOLOGY AND 
ANALYSIS OF OILS, FATS, AND WAXES. By Dr. J. 
LEWKOWITSCH, M.A., F.I.C., &c. In Two Volumes. 
With 88 Illustrations and numerous Tables. Third Edition. 
Entirely Rewritten and Enlarged. Medium 8vo, 36s. net. 


LABORATORY COMPANION TO 
FATS AND OILS INDUSTRIES. By Dr. J. LEW- 
KOWITSCH, M.A., F.I.C. 8vo, 6s. net. 

“SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. Founded on 
the German of Drs. G. SCHULTZ and P. JULIUS. 
Second Edition. Revised throughout, and greatly en 
larged. By Prof. ARTHUR G. GREEN, F.L.C., F.C.S. 
Royal 8vo, 21s. net 

HISTORY OF CHEMISTRY 
FROM EARLIEST TIMES TO THE PRESENT 
DAY. By Prof ERNST VON MEYER, Ph.D. Trans- 
lated by GEORGE McGOWAN, Ph.D. Third Edition. 
8vo, net. 


CO., LTD., LONDON. 
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Each Drawer holds 100 Slides 3}x3j inches. 
PRICE LIST. 
Stylo A. Best quality white Pine|q,_ ln BB 49/- 
got walnut and varnishedJ! 6/- 10/6 15/6 23/- 30/- 36/- 42/- 56/ 


Style B. Solid Mahoganyl4/_ 7/6 13/6 20/- 30/6 40/- 48/- 56/6 75/- 


throughout, French polished/ 
Style C. As A, but with glass » ses 22/6 33/- 42/- 48/6 57/- 75/6 


panel door, lock and key ...f 
Style D. As B,extra well finished ) 

with glass panel door, lock 

Packing and Carriage extra. Any Size or Style to order. 

LANTERNS and ACCESSORIES of a'l kinds. 

LANTERN SLIDES wade to order from Negavives, Prints, 
&c. Best work. Low prices. Prompt delivery. 


FLATTERS & GARNETT, LTD., 


Makers of Lantern and Microscopical Slides, 
48 DEANSGATE, MANCHESTER. 
Laboratories & Works: Church Road, Longsight, Manchester, 
SEND FOR CATALOGUES. 


28/6 40/6 51/- 60/6 71/6 94/6 


THE MICRO-RESEARCH INSTITUTE. 
141 FULHAM PALACE ROAD, LONDON, W. 
Projected for the encouragement of Study and the Diffusion of Know- 
ledge in all Branches of Microscopical Science. 

SLIDES, from 1/- each, in all departments of Microscopy, Arepared 

by experts. 
Microscopical Review” (a Monthly Journal and Official 
Organ of the Institute) will appear, commencing November. 
g@- Write for Descriptive Prospectus (showing great privileges avail- 
able to Members of the Institute at the nominal fee of 5/* a 
year) post free. 


BOTANIC MICROSCOPICAL SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price £1 18. per Series; | 


adapted for Board of Education and London University Examinations, 
Illustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogonium, Coleochaete, Chara, Sexual ~—— and Cystocarps in the 
Rhodophycee ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 
Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporu:, 
Nereis, Aphrodite, Arenicola, anice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuris, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


LANTERN SLIDE STORAGE CABINETS. 


SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for, Nature Study. 
CABINETS & APPARATUS 


manvfactured for all branches of Natural 
istory. 


Specimens preserved and mounted by 
first-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, W.c. 


[WATKINSEDONGST 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


| Crude Mineral for Chemistry Students and Technical Schools. 


Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 
8 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


MINERALS. 


Some Recent Additions to Stock now on view at 


T. D. RUSSELL’S New Ground Floor Show Room, 
141 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


From SICILY: Fine Sulphurs, Aragonite, and Melanophlogite. 
From JAPAN: Axinite, Orthoclase, Anorthite, Topaz and Garnet 
Crystals, Hyalite and Dolomite. 
From STASSFURT: Brilliant Blue Rock Salt. 
Catalogues and Specimens for Selection, post free. 


John Street is opposite Gray’s Inn Gardens, and reached from Holborn 


| by Gray’s Inn Road or Warwick Court to Theobald’s Road. 


NOTICE.—Advertisements and business letters for Nature should be addressed to the Publishers; 
The telegraphic address of NATURE zs ‘“‘ PHusIS,’’ LONDON. 


Communications to the Editor, 
SUBSCRIPTIONS TO “ NATURE.” 


& s. £5. d. | 
110 6 | 
015 6) 


Yearly . 180 
Half-yearly . 


Quarterly 


Yearly . 
014 6 Half-yearly . 
076 Quarterly 080 


(A charge of 6d. is made for changing Scotch and Irish Cheques). 


Editorial 
Telephone—GERRARD, 8830. 


CHARGES FOR ADVERTISEMENTS. 

4 $. d. 4 Se 

*Three Lines in Column O 2 6 Quarter Page, or Half 

ne Sixteenth Page,orEighth Col. 

One Eighth Page, or Quarter Halfa Page, oraCol. 3 
Column - 018 Whole Page 
* The first line being in heavy type is charged for as Two Lines. 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. 9d. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST MARTIN’S STREET, LONDON, W.C. 
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LEITZ MICROTOM ES '. IMPORTANT ANNOUNCEMENT. 
GAIFFE’S “INTENSIVE” BREAK 


CONTINUOUS CURRENT 


RAPID RADIOGRAPHY { Superior to the Wehnelt. Gives 

t t ary. 

uperior to the--best. Mercury Jet 

| FREQUE Breaks. Gives, in primary, low 


HIGH-FREQUENCY | ampéragé as req 


GAIFFE-WAPPLER BREAK 


FOR CONTINUOUS CURRENT 


Hammer, Motor, or Jet, Nothing to wear out. 
Platinum, Mercury, or Oil, No attention required. 
Cas, Alcohol, or Vapour. Results perfect. 


CAIFFE-BLONDEL 
THE DEMONSTRATOR’s AND STUDENT'S MICROTOME. MERGURY JET INTERRUPTER 


The workmanship of this is in point of 
and certainty of action, it satisfies the highest requirements, so that 
both embedded objects and frozen objects may be cut with equal pre- FOR ALTERNATING CURRENTS 
cision. Price, complete with Carbon-Dioxide Freezing Apparatus 
and Two Knives, £5 14 O 
§@- Catalogue of Microtomes post free on application. O@~ Write for full particulars to the SOLE AGENTS— 


E. LEITZ (vice THE MEDICAL SUPPLY ASSOCIATION, 
9 OXFORD STREET, LONDON, W. 228 Gray’s Inn Road, LONDON, W.c. 


Leitz Instruments may be obtained from reputed Dea'ers. 


WATSON’S MICROSCOPES 


for every class of research. 
(WITH FIVE YEARS’ GUARANTEE.) 
DISTINCTIVE DESIGN. MAXIMUM COMFORT AND CONVENIENCE. FINEST QUALITY. MODERATE PRICE. 
British made at Watson’s Works, Barnet, Herts. 
A New Edition—the Nineteenth—of WATSON’S CATALOGUE OF MICROSCOPES is now ready. 
It consists of 176 pages, giving a vast amount of information of value to all who use the microscope. Full descriptions and illustrations are given of 
20 different Models of Microscopes, : > 
at prices varying from 37%. 6d. for the new ‘‘ Searcher” Instrument to £28 10s. for the Grand Model Van Heurck Stand—the most complete 
_Instrument that is made for original work. 
Special particulars are given of a new 1/6-inch Objective of Mr. Conrady’s computation, having the immense working distance of one 
millimetre. Mr. Nelson made special reference to this lens at the meeting of the Royal Microscopical Society on Octo 16, 1907, mentioning 
that * Few lenses (apart from apochromats) have shown as well as this new 1/6-in., a balsam mounted Pleurosigma formosum,” the most severe test to 
which any dry lens such as this can be subjected. Price 30s. 


NEW CONDENSERS, NEW OBJECTIVES, ACCESSORIES OF EVERY DESCRIPTION, PHOTO-MICROCRAPHIC APPARATUS, &c., &c. 
For full particulars of all the above see Watson’s New Catalogue No. 2N, post free on application to 
W. WATSON & SONS (Established 1837, 313 High Holborn, London, W.C. 


2 EASY ROW, BIRMINGHAM. 
Branch~16 FORREST ROAD, EDINBURGH. Depots—{ 7g SWANSTON STREET, MELBOURNE, AUSTRALIA. 


DALLMEYER’S CATALOGUES 


AND 


NATURALISTS’ 


1907 MODEL. — 
For ordinary or Telephoto Lenses. 


SPECIALISTS IN CAMERAS FOR. ORNITHOLOGISTS. 


J. H. DALLMEYER, Ltd., 
Denzil Road, Neasden, London, N.W. 


Show Rooms :—-25 NEWMAN STREET, W. 
MAKERS OF THE CELEBRATED DALLMEYER PORTRAIT LENSES. 


Printed by KicHakp CLAY anv Sons, Limite, at 7 & 8 bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN 
ann Co., Limirep, at St. Martin's Sureet, London, W.C., and THE MacmiLLan Company, 66 Fifth Avenue, New York.—Tuurspay, Novemer 7, 1927 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘To the solid ground 
Of Nature trusts the mind which builds for aye.’’— WORDSWORTH. 


No. 1985, VoL. 77] THURSDAY, NOVEMBER 14, 1907 PRICE SIXPENCE 


~ Kegistered asa Newspaper at the General Post Office.) _ ; [All Rights are Reserved. 


NEWTON & CO.’S Cc. BAKER, 
PATENT 
AGENTS FOR AND MANUFACTURERS OF 
“ 1007) 

FOR LIMELIGHT OR ELECTRIC. The most simple The first of the Four Sections of ovr Catalogue (Section I., 
With Prism for Erecting, and efficient 112 pages) dealing with MICROSCOPES AND ACCESSORY 

and for Vertical Projection. Single Lantern APPARATUS {ost free on application. 

Price £10 10s. yet constructed No less than 
for general 63 
8 FLBET st scientific work. distinct models can be seen in our Showrooms, including those of 
- our own manufacture and the most popular models by the follow- 
LONDON. ing makers :— 
THIS SEASON’ $ E. LEITZ. R. & J. BECK, Ltd. 
Cc. REICHERT. ROSS, Ltd. 
CATALOGUE OF Cc. ZEISS. J. SWIFT & SON. 
W. WATSON & SONS. 
SLIDES, &c., The multiplicity of patterns now on the market renders 
POST FREE. COMPARISON 
amar side by side almost a necessity if the pattern most suitable for 
individual! needs is to be selected. 

Every facility for testing these instruments both optically and 
mechanically will be found in our recently rebuilt and enlarged 
premises— 

244 HIGH HOLBORN, LONDON. 
Ra Having a Second-hand Department (List published Quar- 
terly, except the June quarter) we are able to take old 
instruments of all kinds in part exchange. 


NEGRETTI & ZAMBRA’S 
PATENT 


DEEP-SEA 
THERMOMETERS, 


For OCEAN & LAKE SURVEYS, 
also for 
RIVERS AND WELLS, 4c. 


As supplied to all the 

important Scientific 

Expeditions in the 
World. 


ELECTROSCOPE 


For accurate measurements in 


RADIO-ACTIVITY, 


as designed by Prof. Rutherford for the 
Manchester University. 


Descriptive Leaflet sent post free on application 
to the 


Full particulars post free on 
application to the Makers, 


Negretti & Zambra 
JOHN J. GRIFFIN & SONS, Ltd., 


KINGSWAY. WwW C Branches: 45 STREET, 
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NOTICE. 


Proof Impressions of the Photo- 
gravure Portrait of Sir William 
Crookes issued with Nature"’ of 
November 7 can be obtained post 
free from the Publishers for 
5s. 3d. 


~ limited number of 
copies of the issue containing the 
portrait, and an_ article on 
Sir William Crookes by Prof. P. 
Zeeman, are still available, and 
can be supplied by post for 64d. 


OFFICE OF NATURE,” 
ST. MARTIN’S STREET, LONDON, W.C. 


THE SIR JOHN CASS TECHNICA 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 
Principal Cuar.es A. Keane, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 
Also preparation for the B.Sc. Examination of London 


University. 
Cuarves A. Keane, M.Sc., and 


Chemistry Buanows, A. ret 
P . S. WILLows. .A., D.Sc. 

Physics... “A. E. Hawt, A.R.CS. 

Metallur; C. O. BaNnnisTER, Assoc.R.S.M. 


Mathematics .. E. C. Snow, B.A. 
Every facility for special and advanced practical work in well-equipped 
laboratories both in the afternoon and evening. : 
NEW SESSION began MONDAY. SEPTEMBER 23. 
For details of the Classes apply at the Office of the Institute, or by 
letter to the PRINCIPAL. 
W. H. DAVISON, M.A., Clerk to the Governing Body. 


THE LISTER INSTITUTE OF 
PREVENTIVE MEDICINE. 
RESEARCH STUDENTSHIP. 


The Governing Body of the Lister Institute offers a Studentship of the 
value of £150, tenable by a British subject for one year, but renewable for 
a second year at the option of the Governing Body, for the purpose of 
Research in the department of Bio-chemistry at the Institute. 

Previous training in Biology not essential. 

Applications to be sent in by December 7, 1907, to the SECRETARY, 
om Institute of Preventive Medicine, Chelsea Beidge Road, London, 


SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA, S.W. 
HEAD OF THE DEPARTMENT OF PHYSICS. 
The Governing Body invite applications for the position of HEAD of the 
DEPARTMENT of PHYSICS. Commencing salary, £250 per annum. 
The selected candidate may be required to take up the duties in January 


1908. 

Forms of application (which must be returned by November 30), together 
with Memorandum of Duties, may be obtained on sending a stamped 
addressed envelope to the SECRETARY, 


NORTHERN POLYTECHNIC INSTITUTE, 
HOLLOWAY, LONDON, N. 


Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.&.), 
Holloway Rd. Stn.(B. & P. Tube), & Highbury Stn. (G.N. Tule), 


LONDON UNIVERSITY SCIENCE AND ENGINEERIN: 
DEGREES. 


Day and Evening Courses in the above under recognised teachers i: 


MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours stud: 1s 
exceptionally large and well equipped. 


RESEARCH. 
Special arrangements for students undertaking research during vacations. 
Full particulars at the Institute or sent on receipt of postcard. 
REG. S. CLAY, D.Sc., Princip» !. 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE. 
BOMBAY, INDIA. 
PRINCIPALSHIP OF THE INSTITUTE. 
Applications are invited for the post of PRINCIPAL of the VICTORIA 
JUBILEE TECHNICAL INSTITUTE, BOMBAY, INDIA.  Engage- 
ment for five years. Salary, Rupees 1,000, rising by annual increments of 
Rs. 62-8-0 to Rs. 1,250 per mensem. Full particulars may be obtained 


from the Advertisement Manager, Office of Nature. Applica. 
tions should be made so as to reach the undersigned on or before 


December 21, 1907. 

f N. A. F. MOOS, B.Sc., F.R.S.E. 
Honorary Secretary of the Board of Trustees. 
Victoria Jubilee Technical Institute, 

Byculla, Bombay, India. 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE, 


BOMBAY, INDIA. 
PROFESSORSHIP OF CHEMISTRY. 

Deptonions are invited for the post of HEAD of the CHEMICAL 
DEPARTMENT of the VICTORIA JUBILEE TECHNICAL 
INSTITUTE, BOMBAY, INDIA. Engagement for five years. Salary 
from Rs. 600 to Rs. 800 per mensem, according to qualifications. Full 
particulars may be obtained from the Advertisement Manager, 
Office of Nature. Applications should made so as to reach the 
undersigned on or before December 21, 1907. 

N. A. F. MOOS, B.Sc., F.R.S.E., 
Honorary Secretary of the Board of Trustees. 
Victoria Jubilee Technical Institute, 
Byculla, Bombay, India. 


UNIVERSITY COLLECE OF WALES, ABERYSTWYTH. 


(A Constituent College of the University of Wales.) 

ASSISTANT LECTURER AND DEMONSTRATOR IN BOTANY. 

The Council invite applications for the post of ASSISTANT LEC- 
TURER and DEMONSTRATOR in BOTANY at the above Colleze, at 
a salary of £120 per annum. 

Applications, together with copies of testimonials, must reach the 
REGISTRAR not later than November 28, 1907. 

Full particulars may be obtained from the undersigned. 

J. H. DAVIES, M.A., Registrar. 


CITY OF. BIRMINGHAM EDUCATION 
COMMITTEE. 


A FORM MASTER is: required for the George Dixon Council 
Secondary School. Salary, £100 to £160 per annum, according to quali- 
fications and experience. Candidates should be well qualified to teach 
English and German. Form of application may be obtained from the 


undersigned. 
JNO. ARTHUR PALMER, Secretary. 
Education Department, Edmund Street. 
November 12, 1907. 


MAYBOLE SCHOOL BOARD.—Wanted 
for Carrick Academy Higher Grade Public School, a MALE 
TANT to teach chiefly Practical Physics. Salary, £130 per anvum, 
rising by annual increments of £10 to £160. Applications, with copy 
of testimonials (not returnable), to be lodged with P. PaTesson, 
Solicitor, Maybole, Clerk to the Board, by Monday, 2sth inst. 

Nov. 11, 1907. 


BOROUGH OF CHORLEY. 


MANUAL TRAINING TEACHER wanted at the Secondary School 
and Technical Institute, to commence work oe mer nd 6th. Salary, 410° 
to £120, according to experience and qualifications. Apply, b-fore 
December 8, with full particulars, and copies of not more than three recent 
testimonials, to Town CLERK, Chorley. 


Ca. 


J 
| 
| 
- 
: 
Th 
2 
1846- 
Th 
Me 
half-c 
La; 
1798- 
La; 
| and h 
Poi 
| 
be 
Ber 
S} 
se 
tic 
You 
M 
WA 
sec 
TO 
M. 
M:z 
| _ — Te 
“hat: 
: 
| 
2 | 
| 


ORIA 


ICAL 
ICAL 
salary 

Full 
iger, 
nh the 


NOVEMBER 14, 1907] 


BIRKBECK ( COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
- of Study under Recognised Teachers of the University of 


Cours 
London for Degrees in Science and in Arts. 
A. McKenzig, Ph.D., D.Sc., M.A 
Chemiatey Warn, BSc. 
A. Grier: tus, D.Sc. ; D. Owen, B.A., B.S-.: 
Physics . { B. W. Crack, B.Sc. 
Botany . D.T. Gwynne-Vaucuan, 
Zoology ... H. W. Untuank, B.A., 
Geology . J. W. Evans, D. Sc. ; 3. A. 'M — D.Sc. 
Mathematics E. H. Smart, M.A.; C. V. Coates, M.A. 
Classics ... F. A. WriGcutT, M.A. : G. S. Ropertson, M.A 
French V. E. Kastner, B.és.L. 
German ... E. L. Mitner-Barry, M.A. 
Geography G. G. CuisHoim, M.A., B.Sc. 
History SECCOMBE, M.A. 
Logic Zz (G. M.A., D.Lit. 
Economics C. Rankin, M.A 


Assaying. Metallurgy. Mining. : G. Patcuin, A.R.S.M. 
Calendar 3d. (post Sree 5d.), on application to the Secretary. 


NA FORE 


xv 
APPENDIX R (to the Index of Spectra), 

containing Chromium, Palladium, Polonium, = Ex-radio. Now ready. 

Post free on receipt of P.O.O. for 5/-s 

The other parts ot this work are :— 
Index of Spectra (bound £1 10 
Appendices B to |, bound ; 111 6 
JtoQ, ,, 1170 


FLAME-SPECTRUM OF STRONTIUM 


BINOCULAR SPECTROSCOPE. 


Photograph taken with the ‘‘ Shirley” Spectrograph. 
FOR PRICE LIST OR FURTHER DETAILS APPLY TO 
Dr. W. MARSHALL WATTS, 
“SHIRLEY,” VENNER ROAD, SYDENHAM, S.E. 


AS SEEN 


FOR SALE. 


1. Reports of the British Association, complete from the beginning to 
1906, 75 vols., in boards as published, good condition, £12 12s. 

The Cambridge Mathematical Journal, Vols. 1. to IV., half-calf, neat, 
2 TOS. 
The Cambridge and Dublin Mathematical Journal, Vols. 1. to VIII., 


1846-53. bound in four, half-calf, neat, £3 10s. 
The Mathematician. Vols. 1. to I11., boards, neat, 1856, £1. 
Montucla: Histoire des Mathématiques. New ed., 4 vols., 4to, new 


half-calf, very neat, 1798-1802. 

Lap we: Traité de Mécanique Céleste, 5 vols , 4to, French calf, neat, 
1798-1823, fa 2s. 

Laplace: Supplement au X. Livre. 
and half-bound. 12s. 

Poisson: Action Capillaire, 4to, half-bound, 1831, 15s. 

Application to be made to Mr. Geo. Hewitt, Minting, near Horncastle. 


FOR SALE.—To COLLECTORS of TIN 


SPECIMENS.—Well-known Collector desires to sell his unique Col- 
lection of Cassiterite and Tin Specimens. Over t,100 in every known 
form. Old Cornish specimens and others from all over the world. Can 
be seen in London by appointment.—‘‘ Box 1985,” c/o NATURE. 


Sur l’Action Capillaire. Interleaved 


Berzelianit (Selenide of Copper in ee | 
Spar) from Skrikerum mine in Sweden. At the price of 15s. will be 
sent 1 kilo. Berzelianit in a beautiful piece for mineralogical collec- 
tions.—Paut -Bercso#, Copenhagen. 


Young Man with more than two years’ | 
experience requires post in museum. Good testimonials. D. J. TAyLor, 
Midhurst, Sussex. 


WANTED.—-Specimen Cabinet for Minerals. 


Nest of drawers about 4 to 5 feet high and 2 feet wide. No objection 
second-hand. Describe fully to ‘‘ Cabinet,” c/o NATURE. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—Required in January next, (r) Lecturer in Mathematics for 
important Technical Institute. Commencing salary, £150. (2) Master 
for highest Chemistry, Public School. Salary, £140, non-resident. 
Address—GriFFitHs, SMITH, PowELL AND SmiTH, Tutorial Agents 
(Estd. 1833), 34 Bedford St., Strand, London. Graduates in Science or 
Maths. and other well qualified Masters seeking posts for the January 
Term should apply at once, giving full details as to qualifications, &c. 


Trane PATENTS, sssiers. 


Ww. P. THOMPSON & CO., 
Chartered Patent Agents, 
822 HIGH HOLBORN, LONDON, and at LIVERPOOL: 
ga@- Special attention paid to Scientific Inventions. 


Handbook of Patent Law. 13TH EDITION (1905). entirely 
revised. All countries, 2/6; British Portion only, 6d. 


MODELS OF CETACEANS. 


A series of reduced models (Scale : one inch to one foot) repre- 
senting 17 species. Accurately modelled and coloured. 


Owing to their great size, many members of this order cannot be 
The 17 


exhibited, so that this series should meet with approval. 
models require but little space, while they afford an exactly com- 
parative illustration of the size, form, and colouration of the different 


species. Write for List. 
ROBERT BROGDEN, 28 Colville Square, London, W. 
UTENSILS, WIRE, 


Pp LATI N U M . FOIL, RESIDUES, &e. 


PURCHASED AT HIGHEST PRICES, 
L. SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). Modern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge Type- writing Agency, 
10 Duke Street, Adelphi, W.C. 


CRUCIBLES, SCRAP, 


New dismountable Bookcases with movable shelves, for 
Libraries, Booksellers, &c. Sole Agent: V. ScHLIENGER, 15 Great 


Chapel Street, Oxford Street, London, W. Catalogue and price list 
free on application. 


IN TUBES OF 23, 5, 


RADIO 


IN ALL STRENGTHS 


From 40-7,000 Units (for demonstration purposes) 


To 1,800,000 Units (for the most critical research work) 
AND 10 MILLIGRAMMES. 


Sa NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, giving full scientific 
particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., 


71 & 73 DUKE eraser, GROSVENOR SQUARE, LONDON, Ww. 
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Damaged Agate  STANDLEY BELCHER 
Knife Edges and MASON, 


replaced in a few | } Scientific Instruments 
minutes. and Chemicals, 

With our registered Beam LUDGATE HILt, 

the Agates are so fitted that BIRMINGHAM. 


should they be damaged at = = 
any time a new Agate may TELEPHONE: 3825. 
be fitted without sending = 


TELEGRAPHIC ADDRESS : 
** LABORATORY, BIRMINGHAM.” 


HARLING’S SLIDE RULES 
TECHNICAL USE, 

New CatcuratinG Rute, 1rin. long, with 

longitudinal spring, and with special cursor having 

all the usual scales, and in addition, log \og 

and volt scale, giving: (1) Involution with 

fractional powers, (2) Evolution with fractional 

roots, (3) Potential loss of voltage, for Electrical 
and Mechanical Engineers ; in case, 138. 6d. 


buok OF INSTRUCTIONS FOR SLIDE RULE, containing many pages of full size diagrams, 18. 6d. 
List oF Stipe Rutes (excerpt from Full Catalogue) post free. 


W. H. HARLING, & Surveying 47 Finsbury Pavement, London, £.C.; and at Grosvenor Works, Hackuey. 


Established 185r. if Tllustrated Catalogue (covering ‘all kinds) 3a. Post Free. 


LIQUID AIR avo LIQUID HYDROGEN. 


Dr. M. COOKE’S 
Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- ILLUSTRATIONS OF BRITISH FUNGI, 


tern, and be University Laboratories and elsewhere in 
ng neat and compact its parts Comprising 1108 finely plates, with several figures 
rey without stand, being a cylinder 17 inches (Originally publishec 4 8s. in parts), 
t begins to liquefy air in from 6 to ro minutes after the admission of air 8 vale, sey. 
S — 150 to 200 atmospheres pressure, making over a litre of liquid per Orin the 76 original parts, wrappers, for £11 11. net cash. 
It requires no auxiliary refrigerant and produces a perfectly clear liquid 88 GREAT QUEEN STREET, LONDON, W.C. 


eo OGE! as only one gauge to watch and one valve to contro 

EN LIQUEFIER to the designs of Dr. MORRIS W. PHd N IX 
TRAVERS: for use 2 conjunction with Air-Liquefier. ASSURANCE COMPANY, LIMITED. 


F ri d icul f the abo d ial 
of che samedescription under FIRE OFFICE. 
the Linde and Hampson patents apply to 19 LOMBARD ST., E.C. EstasiisHeD 1782. 


THE BRITISH OXYGEN CO., Ltd., WORKMEN'S GEniPENSATION. 
BURGLARY. 


(Formerly Brin’s Oxygen Co., Ltd.) 
ELVERTON STREET, WESTMINSTER, S.W. 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. SIR JOSEPH HOOKER. | DMITRI IVANOWITSH MEN- 

THOMAS HENRY HUXLEY. WILLIAM HARVE DELEEFF. 

CHARLES DARWIN. SIR GEORGE B. AIRY. LOUIS PASTEUR. 

JOHN TYNDALL. J. LOUIS R. AGASSIZ. 

SIR GEORGE GABRIEL STOKES. | JEAN BAPTISTE ANDRE DUMAS. | SIR ARCHIBALD GEIKIE. 

SIR CHARLES LYELL. SIR RICHARD OWEN. LORD LISTER. 

SIR CHARLES WHEATSTONE. JAMES CLERK MAXWELL. STANISLAO CANNIZZARO. 

SIR WYVILLE THOMSON. JAMES PRESCOTT JOULE. PROF. VON KOLLIKER. 

ROBERT WILHELM BUNSEN. WILLIAM SPOTTISWOODE. PROF. SIMON NEWCOMB. 

LORD KELVIN. ARTHUR CAYLEY. SIR WILLIAM HUGGINS. 

BARON ADOLF ERIK NOR-| SIR C. W. SIEMENS. LORD RAYLEIGH. 
DENSKJOLD. JOHN COUCH ADAMS. EDUARD SUESS. 

HERMANN L. F. HELMHOLTZ. JAMES JOSEPH SYLVESTER. SIR WILLIAM CROOKES. 


ae —" Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof. von Kdlliker, 
S. Newcomb, Sir W. Huggins, Lord Rayleigh, Prof. Suess, and Sir Wm. Crookes 
aoe to a New Series and are Photogravures. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; or the Series 
of 86 Portraits in a Handsome Portfolio for £9 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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FRANCO-BRITISH 
EXHIBITION 


LONDON, SHEPHERD'S BUSH, 1908. 
A GREAT INTERNATIONAL EXHIBITION. 


Demonstrating to the world the products and resources 
of the British Empire and of France and her Colonies. 


HIS GRACE THE DUKE OF ARGYLL, K.T., Hon. President. 
THE RIGHT HON. THE EARL OF DERBY, K.G., President. 
HIS MAJESTY THE KIN HAS EXPRESSED HIS WARM APPROVAL 

OF THE OBJECT OF THE EXHIBITION, 
and in a Letter to the Hon. President and President states :—‘‘ He feels sure that since the project has been happily entertained by the French 
Government as well as by His Majesty's Government, the French and British people will come forward to support the exhibition, which has for its object 
the commercial prosperity of the two nations. 
THE SECRETARIES OF STATE FOR THE HOME DEPARTMENT AND FOR THE COLONIES, 
THE PRESIDENTS OF THE BOARD OF AGRICULTURE, OF THE BOARD OF TRADE, AND OF 
THE BOARD OF EDUCATION are Hon. Presidents of the various Sections of the Exhibition. 


This FRANCO-BRITISH EXHIBITION will surpass in “importance and grandeur any Exhibition previously held in the United 
Kingdom, and any profits which may accrue from the Exhibition will be devoted to a National Object. 
THE FRENCH EXHIBITORS’ COMMITTEES have already secured 250,000 ft. of floor space. 
THE FRENCH COLONIES AND DEPENDENCIES have also secured 27£,000 ft. in the gardens for the erection of their superb 
Palaces and Pavilions. 
THE poe ph age AND HORTICULTURAL COMMITTEES OF FRANCE have been allotted about 50,000 ft. for their Pavilions 
x S. 
THE DOMINION OF CANADA Exhibits will occupy 120,000 ft., and will include a Palace of unequalled magnificence for the 
display of Canadian products and manufactures. 
AUSTRALIA will occupy 100,000 ft.; NEW ZEALAND and other British Colonies and Dependencies will also be represented 
on an important scale. 
A comparison of the Franco-British with previous Exhibitions :— 
185t. Great Exhibition, contained 21 acres, with 16 acres of Buildings. 
1862. International Exhibition, contained 234 acres, with 163 acres of Buildings. 
1908. The Franco-British Exhibition contains 140 acres, with 30 acres of Buildings.* 
* This exclusive of Buildings which will be erected by the French and British Colonial Governments, Concessionaires, Attractions, &c. 


THE RT. HON. VISCOUNT SELBY _..... oes Chairman Executive Committee. 
THE RT. HON. LORD WELBV ots Chairman Finance Committee. 
THE RT. HON. LORD BLYTH OF BLYTHWOOD Chairman Organising Committee. 
of and Chairmen of Committees. 
EDUCATION . Sir WILLIAM MATHER, M.LC.E., D. 
SCIENCE os Sm NORMAN LOCKYER, K.C.B., F.R.S. 
Fine ARTs . ooo ove Str EDWARD J. POYNT ER, Barr. Royal 
LisgraL ARTS. one ove .. Sim HUBERT E. H. JERNINGHAM, K.C.M.G., F.S.A., F.Z.S. 
ENGINEERING AND os Sir WiLLIAM H. WHITE, K.C.B., LL.D., Sc. D., F.R.S. ast President Inst. C.E. 
Past President Inst. Mech. E., Hon. Vic P. vesident Inst. Naval Archts.). 
CoNSTRUCTIONAL ENGINEERING eee ane ». Str ALEXANDER BINNIE (/ ast President of the Institute of Civil Engineers). 
MECHANICAL ENGINEERING T. HURRY RICHES, Esoq., M.Inst.C.K., J.P. (President of the /nstitute of Mech. Engrs.). 
Gas ENGINEERING ... ‘ee ‘ne ove .. HENRY E. JONES, Eso., M.Inst.C.E. (Past President of the Institution of Gas Engineers). 
ELECTRICAL ENGINEERING | ‘ms as ne «. Dr. R. T. GLAZEBROOK, D.Sc., F.R.S. (President of the Institute of Electrical Engrs.). 
MINING ENGINEERING _... ° ove ove «» MAURICE DEACON, Eso., M. Inst.C.E. (President of the Institute of Mining Engineers). 
METALLURGICAL ae .. Sir CHARLES McLAREN, E.C,, M.P. 
(a) IRON AND STEEL .. Sir HUGH BELL, Barr., D:L. (P. resident of the Iron and Steel Inst.). 
(2) Orner Merats ... ae .. Pror. W. GOWLAND, A.R.S.M. (President of the Institute of Mining and Metallurgy), 
SHIPBUILDING AND MARINE ENGINEERING $e one > ELGAR, LL.D., F.R.S. (Vice-President and Treasurer of Institution of 
‘aval Architects). 
SHIPPING as JAMES DIXON, Eso. (Chairman of Lioyd's Register of British and Foreign Shipping). 
TRANSPORTATION - COSMO BONSOR, Eso (Chairman S.E. and Chatham Railway). 
SuRFAcE TRANSPORT... dae Sir CLIFTON ROBINSON, A.I.C.E., M.I.E.E., J.P. (lanaging Director London 


United Tramways). 


AGRICULTURE.—VITICULTURE, HORTICULTURE. 
Foauerny, axp Fismino .. Tue Rt. Hon. LORD BLYTH OF BLYTHWOOD. 


AGRICULTURE AND VITICULTURE ove ROBERT A. Esg., D.L., J.P. 

HorTICULTURE AND ose Ligut.-Cot. D. PR 

ALIMENTATION ave THE Rt. Hon. EARL OF BESSBOROUGH, C.B., C. V. oO. 
TEXTILES ... .. FRANK DEBENHAM, Esq. 
CuemicaL INDUSTRIES . .. ALFRED MOND, Eso., M.P. 
Various INDUSTRIES ... ote Cc. E. HOWARD VINCENT, K.C.M.G., C.B., 
CovoniaL ... Tue Hon. Sir JOHN A. COCKBURN, K.C.M.G. 
CeyLon aes an ies Sir THOMAS J. LIPTON, Bart., K.C.V 
Womex's Work Presipent : THE COUNTESS OF JERSEY. 

Sports AND PHYSICAL ite .. THE Rt. Hon. LORD DESBOROUGH, C.V.O. 
Concress AND CONFERENCE . eee és .. Tue Rt. Hon. Toe LORD WEARDALE. 


Only Exhibits of Senin British and French Manufacture will be admitted. 


All applications for British Exhibits should be made BEFORE NOVEMBER 30th, to the Secretary of the 
Executive Committee, and for Concessions, &c., to the Chief of Concession Department, 


FRANCO-BRITISH EXHIBITION OFFICES, 56 VICTORIA STREET, LONDON, S.W. 
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SECTIONAL PADS 


FOR 


SCIENTIFIC PEOPLE. 


These pads are suitable for all Astronomical, Mathematical, and 
Scientific Purposes. They are very handy in form and can be had 
divided into Millimetres, and also Inches divided into 8ths, roths, 
12ths, and 16ths. 


In 2 sizes—1oo sheets in each pad. Size 8} Xx104, price 1/6 net, 
post free 1/10. Size 5} 8}, price 9d. net, post free 1/=. 


W. & A. K. JOHNSTON, Ltd., 
Dept. N. 
Edina Works, EDINBURGH. 


Sales by Buction. 


BOOKS, CABINETS, FOREIGN AND BRITISH LEPIDOPTE kA, 
&c. TUESDAY, NOVEMBER 109, ar r o’cLock. 


MR. J. C. STEVENS will Offer, at his 
8 Street, Covent Garden, London, W.C., the LIBRARY 
NiOM OLOGICAL and other BOOKS. Bookcases, Insect 
Collection of Silkworm Moths and other the 
Property of the late F. MOORE, Esq., D.Sc., F.Z.S., .» &es 
also the Collection of British Lepidoptera formed by the = C.D. 
ASH, containing some rare species in fine condition, melanic forms, 
&c., together with the Cabinets. Catalogues on application. 


SALES OF MISCELLANEOUS PROPERTY. 


MR. J. C. STEVENS begs to announce 
that. SALES are held EVERY FRIDAY, at his Rooms, 38 | ing 
Street, Covent Garden, London, W.C., for the disposal of MICRO. 
SCOPES, SLIDES, and OBJECTIVES—Telescopes—Theodolit: — 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household ur. 
niture—Jewellery—and other Miscellaneous Property. 


: On view Thursday 1.30 to 5.30 and morning of Sale. 


WEACMILLAN Co.’S LAIst. 


SECOND IMPRESSION NOW READY. 


THE MAN-EATERS OF TSAVO, 


AND OTHER EAST AFRICAN ADVENTURES, 
By Lieut.-Col. J. H. PATTERSON, D.S.O. 
With a Foreword by FREDERICK COURTENEY SELOUS. With numerous Illustrations. 8vo, 7s. 6d. net. 


THE TIMES.—‘‘ The story he tells as is given very simply and quietly, with no aiming whatever at effect. It does not 
need it ; the facts are overpoweringly dramatic by themselves. No wonder Mr. Selous, when reading the proof-sheets, found the 
best Dart of two ) nights pass like magic, and it is certain that every reader will be equally spell-bound.” 


FIFTH AND CHEAPER EDITION. 


RAMBLES AND STUDIES IN GREECE. By J. 
CHEMICAL TECHNOLOGY and ANALYSIS of OILS, FATS, 


AN D WAXES. By Dr. J. LEWKOWITSCH, M.A., F.I.C., F.C.S., Consulting and Analytical Chemist and 
Chemical Engineer ; Examiner in Soap Manufacture and in Fats and Oils, including Candle Manufacture, to the City and 
Guilds of London Institute. With 88 Ilustrations and numerous Tables THIRD EDITION. Entirely Re-written 
and Enlarged. In Two Volumes. Medium 8vo, gilt tops. 36s. net. 


NATURE,—“ The standard English book of reference on the subject.” 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. _3y Dr. LEWKOWITSCH, M.A., F.I.C. 8vo. 6s. net. 


‘ — TRADE JOURNAL.—“‘ Bound to become a constant companion to the chemist who deals with oils 
and fats.” 


rown 8vo. 35 ne 

STEAM AND OTHER ENGINES, she 
Municipal Technical Institute, West Ham. Globe 8vo. 5s. 


SCHOOL WORLD.—*“ The book is one which ought to be in the hands of every engineer interested in any form of engine.” 
SCHOOLMASTE k.—* An excellent beok for students, and is, for such a book, exceptionally complete.” 


A FIRST COURSE IN THE DIFFERENTIAL AND INTEGRAL 


CALCULUS. By Professor WILLIAM F. OSGOOD, Ph.D. Crown 8vo. 10s. 6d. 


MARS AS THE ABODE OF LIFE. 


See The Century Magazine for November. Price 1s. 4d. 
MACMILLAN AND CO., LTD., LONDON. 
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j 
LANDER’S PATENT ANEMOMETER| THE BAUSCH & LOMB 
Gives a record of the velocity of the wind, ~— a Light Air 
to a Hurricane. Every separate world-famed 
puff is shown. 
ies Microscopes & Accessories, 
TAN 
STANDS and | CENTRIFUGES. 
clas f istology and | 
38/6 to £50. ty £18 17 10 Electric Power. 
(See Complete } m 
ree.) 
OBJECTIVES. 
MICROTOMES 
15/- 30/- of all Grades, from 
1/12th —_1/16th the simplest (yet 
Oillmm. OilImm. practical and 
100/- 160/- effective) at 
Corrected for 160 20/- 
PRICE, complete with 8-Day Clock, £4 10s. m/m Tube Length. Siete titan 
(See Complete trated List post 
LANDER’S THERMOGRAPH £2 17s. 6d. Catalogue.) free 3d.) 
LANDER’ RDING RAIN Ss. 
DAWSON-LANDER SUNSHINE RECORDER COMPLETE ILLUSTRATED MICROSCOPICAL CATALOGUE 
(shows the intensity as wellasthe duration) .. £7 10s. Od. (84 pp.), 3 Stamps to cover postage, from the SoLe REPRESENTATIVES 


And all other Meteorologica! Instruments. 
ae” Great numbers of our Instruments have recently been 
supplied to some of the Colonial Governments. 
Kew Certificates with the Instruments if desired. 


Write for Descriptive List (including facsimile reproductions of the 
charts obtained) to:— 


of Bauscnu & Loms Opticat Co., for U.K. and Colonies, 


A. E. STALEY & CO., 


Contractors to the British, Indian, and Cclonial Governments, 
Principal Hospitals, Colleges, and Schools of Bacteriology. 


SCIENTIFIC 
LANDER & SMITH maxers,|19 Thavies Inn, Holborn Circus, 
CANTERBURY. LONDON, E.C. 
DARTON’S 


EDUCATIONAL SET 
STANDARD METEOROLOGICAL INSTRUMENTS 


CONSISTING OF 
STANDARD BAROMETER, MAXIMUM & MINIMUM, 
WET & DRY BULB THERMOMETERS, with SCREEN, 
RAIN GAUGE, with “CAMDEN” MEASURE. 
Price 12O/= complete. 
Kew Certificates, if desired, 32/6 extra. 


New Lists of Standard Meteorological Instruments now ready, 
sent on application. 


F. DARTON & CO., Works, 
142 St. John Street, London, E.C. 
And 52 Clerkenwell Road. 


W. WILSON. 
STUDENT’S SPECTROMETER. 


Telescope and prism 
table reading to 1 
min.; clamp and fine 
adjustment to both. 
Rack-motion to tele- 
scope; prism table 
adjustable vertically 
and horizontally. Ad- 
justable slit to colli- 
mator. Protected 
circle. In case. 


£600 


Price 
A very large number of these instruments have been sold, 
and have given exceptional satisfaction. 


1 BELMONT STREET, LONDON, N.W. 


(Established 1756), 
12 CHARTERHOUSE STREET, 
HOLBORN RN CIRGUS, LC LONDON, 


VOIGTLANDER’S 
MIGROSCOPES. 


Stand IVa, 
complete with rack and 
pinion coarse adjust- 
ment and micrometer 
fine adjustment, triple 
nose piece and_ sub- 
stage condenser, in 
cabinet. 


£6 2 0 


FULLY ILLUSTRATED 
CATALOGUE 
FREE 
UPON APPLICATION. 


E.C. 
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REYNOLDS & BRANSON, LTD, 


Chemical and Scientific Instrument 
Makers, Laboratory Furnishers, and 
Manufacturing Chemists. 


SPECIAL APPARATUS 
CONSTERDINE & ANDREWS’ ARITHMETIC, 


SET ‘‘A,” 120 models (cube, square prism, prism, oblong 
base, cylinder). Price £21 5. 0. 

SET “B,” 75 models (prism, parallelogram on base ; Triangular 
prism, Hexagonal prism ; Cone ; Pentagonal pyramid). 
Price £0 16 6. 

Average size of above 8 cm. cube. 


- Snow Crystal Set of Mathematical Instruments, as figure. 


THE NEW “STUDENT'S” 


STANDARD BAROMETER. 


(Registered Design No, 420,297.) * 

This Instrument has been designed to meet the re. 
a Barometer which will give exact readings 
cost but a moderate sum. _— 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known ‘* Fortin 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

he diameter of the mercurial column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being read 
to ‘or inch and ‘rz millimetre. It is mounted on a well- 
polished, solid mahogany board, with plates for attach. 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

Ww fidently rec d this Instrument for use as 
a ‘*Standard” in Colleges and Schools, private Observa- 
tories. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


7 6, 
or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
rice. : 
Nature says:—‘‘ Provides an accurate instru- 
at a moderate. cost.” 

FULL SIZE STANDARD BAROMETER .( 
same design, bore o'5” diameter, inches and millimetre 
scales, verniers reading to o’oo2 inch and o'r m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, 10 O 


Sole Manufacturers and Proprietors of the Regd. Design: 


PASTORELLI & RAPKIN, Ltd., 


3/- per set. Price per dozen, £1 15 0. 
46 HATTON GARDEN, LONDON, E.C. 


ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. . Estd. 150 years. 
Telegrams: Rapkin, London. Telephone: 1981 Holborn. 


De LLUSTRATED PRICE LIST POST FREE. 


E. Leybold’s Nachfolger, 
COLOGNE. 


The only agent for the sale of, and 
the only licensee to manufacture, 


DR. GAEDE’S 
NEW HIGH-VAGUUM PUMP) 


English Patent No. 17741. 
Guaranteed Vacuum: 0°00004 m.m. 


Descriptive List post free. 


14 COMMERCIAL ST., LEEDS. 
CHARLES GRIFFIN & Co., Ltd., PUBLISHERS. 


NEARLY READY. In Crown 8vo. Very fully Illustrated. 


PRACTICAL CALCULATIONS 
FOR ENGINEERS. 


By CHARLES E. LARARD, A.M. Inst.C.E., M.I. Mech. E.. 
Wh. Exh., 


Head of the Mechanical Engineering Department at the Northampton 
Insti:ute, London, E.C., 


A TEXT-BOOK oF PHYSICS 


J. H. POYNTING, Sc.D., F.R.S., | J. J. THOMSON, M.A., F.R.S., 
of Birmingham University. of Cambridge University. 


VOL. I. Fourth Edition, Revised. 10s. 6d. 
PROPERTIES OF MATTER. 


“We regard this book as quite indispensable.” 
—University Correspondent. 


The Pump evacuates a Rontgen tube, from 

atmospheric pressure to Réntgen-vacuum, in 

24 minutes, and renders it possible to obtain 

in the shortest time the highest rarefaction 
yet reached. 


VOL. II. Fourth Edition, Revised. 8s. 6d. 
SOUND. 


‘* An up-to-date standard treatise on acoustics.” —Ziterature. 


VOL. IIf. Second Edition, Revised. 15s. 
HEAT. De For description of the Pump see NATURE, 
No. 1970, Vol. 76, p. 340. 


PRICE, without Mercury - - £16: 10:0 


“* Extremely clear and exact throughout."—Vature. 


VOLS. IV. and V., on Light and Magnetism and| 
Electricity, are in preparation. 


London: C. GRIFFIN & CO., Ltd., Exeter St., Strand. | 3 
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Messrs. ADAM HILGER, tia. 


HAVE FOR DISPOSAL ONE OR TWO LARGE 


RULED DIFFRACTION CRATINGS 


ruled by 


Prof. A. A. MICHELSON. 


These are of 4 inch and 6 inch size, and of the highest quality. 


ADAM HILGER, Ltd., 75a Camden Rd., London, N.W. 


Telegraphic Address Sphericity, London.”’ Telephone:—No. 1687 North. 


RELAYS. 


ENCLOSED TYPE IN AIRTIGHT 
BRASS CASES, | 
PROVIDED WITH SPECIALLY FINE W 
ADJUSTING SCREW 
AND OBSERVATION WINDOW 
(As /Ilustrated). 
CONFIDENTLY RECOMMENDED FOR THE 
MOST SENSITIVE WORK. 


Full Particulars and Prices are contained in List ‘‘M,” post free on application to 


MARCONI’S WIRELESS TELEGRAPH COMPANY, itp. 


TYSSEN STREET, DALSTON, LONDON, N.E. 
OFFICE: WATERGATE HOUSE, YORK BUILDINGS, ADELPHI, W.C. 
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MACMILLAN & c0.'S BOOKS FOR STUDENTS OF PHYSICS, 


AnJ NTRODUCTION to PRACTICAL 
PHYSICS. By D. RINTOUL,M.A. Globe 8vo. 2s. 


A PRIMER OF PHYSICS. By B. 
STEWART. Illustrated. With Questions. Pott 8vo. Is. 


LESSONS in ELEMENTARY 
PHYSICS. By B. STEWART, LL.D., F.R.S.  Feap. 
8vo. 45. 6d. QUESTIONS. Pott 8vo. 2s. 

AN EXERCISE BOOK OF ELE- 


MENTARY PRACTICAL PHYSICS. By Prof. R. A. 
GREGORY, F.R.A.S. 4to. 25. 6d. 


LESSONS IN SCIENCE. By Prof. 
R. A. GREGORY and A. T. SIMMONS, B.Sc. Globe 


35. 
ELEMENTARY PHYSICS AND 
CHEMISTRY. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. 15. 6d. each. 
EXERCISES IN PRACTICAL 
PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B. Gl. 8vo. Parts I. and II. 2s. each. 


ELEMENTARY GENERAL 


SCIENCE. By A. T. SIMMONS, B.Sc., and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 35. 6d. 


A MANUAL OF ELEMENTARY 


SCIENCE. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. 35. 6d. 


AN ELEMENTARY COURSE OF 
PHYSICS. Edited by Rev. J. C. P. ALDOUS, M.A. 
Ex. cr. 8vo. 7s. 6d.; or PART I. — MECHANICS, 
ag OF MATTER, HYDROSTATICS, HEAT. 


WAVE SOUND AND LIGHT. By W. D. 
EGGAR 2s. 6d. PART III. MAGNETISM 
= ELECTRICITY. By F. R. BARRELL, M.A., 

c. 2s. 6d. 


INTERMEDIATE COURSE OF 
PRACTICAL PHYSICS. By Prof. A. SCHUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 55. 


LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 
and W. W. H. GEE. Vol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. Vol. II. ELECTRICITY 
and MAGNETISM. Crown 8vo. 7s. 6d. Vol. III. Part I. 
PRACTICAL ACOUSTICS. By C. L. BARNES, M.A. 
Crown 8vo. 45. 6d. 


PRACTICALPHYSICS forSCHOOLS 
and the JUNIOR STUDENTS of COLLEGES. By 
B. STEWART and W. W. H. GEE. Gl. 8vo. Vol. I. 
’ ELECTRICITY AND MAGNETISM. 2s. 6d. 

THEORETICAL AND PRACTICAL 
MECHANICS AND PHYSICS. By A. H. MAC- 
KENZIE, M.A., B.Sc., A.R.C.Se. Crown 8vo. Is. 

LABORATORY MANUAL of 


PHYSICS AND .APPLIED ELECTRICITY. Edited 
by E. L. NICHOLS. In 2 Vols. 8vo. 12s. 6d. net each. 


THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s. 6d. net. 
By 


ELEMENTS OF PHYSICS. 
E. L. NICHOLS and W. S. FRANKLIN. Three Vols. 
8vo. I. MECHANICS and HEAT. II. ELEC- 
TRICITY and MAGNETISM. III. SOUND and 
LIGHT. _ 6s, net each. 


A TEXT-BOOK of the PRINCIPLES 


of PHYSICS. By ALFRED DANIELL, M.A., LL.B., 
are he Third Edition, Medium "8vo. 215. 


Rev. P. ALDOUS, M.A. 45. 6d. PART 


PHYSICS for STUDENTS of MEDI. 
CINE. By ALFRED M.A., LL.B., D.Sc., 
F.R.S.E. Feap. 8vo. 

THE STEAM ENGINE AND Gs 
AND OIL ENGINES. By Prof. JOHN PER}, 
D.Sc., F.R.S. 8vo. 75. 6d. net. 

STEAM AND OTHER ENGINES. 


By J. DUNCAN, Wh. Ex., A.M.I.Mech.E. Globe 8vo. 5;. 


EXAMPLES IN PHYSICS. With 
Answersand Solutions. By D. E. JONES, B.Sc. Second 
Edition, revised and enlarged. Fceap. 8vo. 35. 6d. 

ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. ByD. E. JONES, B. sc. 
Gl. 8vo. 2s. 6d. HEAT, separately, sewed, Is. 

LESSONS in HEAT and LIGHT. 
Students. By D. E. JONES, B.Sc. 

PRACTICAL EXERCISES in HEAT. 
By E. S. A. ROBSON, M.Sc. Gl. 8vo. 2s. 6d. 

HEAT, for ADVANCED STUDENTS. 
By E. EDSER, A.R.C.Sc. Gl. 8vo. 45. 6d. 

HEAT. By Prof. P. G. Tart. Cr. 8vo. 6s. 


The THEORY of HEAT. By Prof. 
T. PRESTON, M.A. (Dub.), F.R.S. Second Edition, 
Revised byJ. ROGERSON COTTER, M.A. 8vo. 18s.net. 

The THEORY of SOUND. By Loxp 
RAYLEIGH, F.R.S. Second Edition, Revised and 
Enlarged. Two vols. 8vo. 12s. net each, 

The THEORY of LIGHT. By. Prof. T. 
PRESTON, M.A., F.R.S. Third Edition. Edited by 
C. J. JOLY, M.A. 8vo. 155. net. 

LIGHT. By Lewis Wricurt. Illustrated. 


Second Edition, Revised and Enlarged. Crown 8vo. 7s. 6d. 


PRACTICAL EXERCISES inLIGHT. 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 6d. 

LIGHT FOR By E. 

EDSER, A.R.C.Sc. Gl. 8vo. 

LIGHT VISIBLE “INVISIBLE. 
THOMPSON, D.Sc., F.R.S. Illustrated. 

THE MANUFACTURE OF LIGHT. 
By SILVANUS THOMPSON, D.Sc., F.R.S. Crown 

8vo. Is. net. 

ELEMENTARY LESSONS IN 
ELECTRICITY AND MAGNETISM. By SILVANUS 
THOMPSON, D.Sc., F.R.S. Feap. 8vo. 4s. 6d. 

MAGNETISM AND ELEC- 
By H. E. HADLEY, 

PRACTICAL EXERCISES in MAG- 
‘NETISM AND ELECTRICITY. ByH. E. HADLEY, 
B.Sc. . Gl. 8vo. 2s. 6d. 

MAGNETISM AND ELECTRICITY 
By H. E. HADLEY, B.Sc. (Lond. ). 

ELECTRICITY and MAGNETISM 
By F. W. SANDERSON, M.4 

A COURSE OF SIMPLE EXPERI- 
MENTS IN MAGNETISM AND ELECTRICITY. 
By A. E. MUNBY, M.A. Gl. 8vo. 1s. 6d. 

PHYSICAL OPTICS. W. 
.WOOD, | 8vo. net. 


MACMILLAN AND CO. ‘LTD., LONDON. 
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PETROGRAPHY & GEOLOGY. 


I. Collection of Lantern Slides representing the micro-photos of the 
plates of the latest edition of H. Rosenbusch’s and E. Wiilfing’s 
text-book, ‘‘ Mikroskopische Physiographie,” Vol. I., Parts I. and II. 

Rosenbuseh-Collection A (Plates 1V.-XVI., Vol. I. Part I.), 
showing growth of crystals, inclusions, aggregates, deformations, 
&c. ; 76 slides ons 106 Marks 

Rosenbusch-Collection B (Plates 1.-XII., Vol. I. Part II.), 
showing the rock-forming minerals ; 72 slides +.» 100 Marks 


il. The New Collection of Slides or the illustration of the study 
of Earthquakes, arranged by Dr. A. Sieberg (Strassburg); showing 
it only the effects of earthquakes, but principally the mode of 
investigation ; seismometer, seismoscop, seismogram, &c., &c.; the 
llection consists of 78 slides 110 Marks 
New Supplement of the Earthquake-Collection, the 
Valparaiso and San Francisco Earthquakes ; 25 slides, 
36 Marks 
important for Engineers, Prospectors, Builders, &c., &c. 
We draw attention to the fact that we not only make thin sections of 
rocks, but that we also undertake their scientific examination, 
determination, and description. 


III. 


= 


Ask for our New Semestral Lists of Minerals, Rocks, and Fossils, 
each separate. Minerals sent for inspection. 


Collections of Minerals, Fossils, Meteorites, purchased for cash 
or exchanged. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY, 


EsTABLISHED 1833. 


ESTABLISHED 1833. 


THE MICRO-RESEARCH INSTITUTE. 
141 FULHAM PALACE ROAD, LONDON, W. 
Projected for the encouragement of Study and the Diffusion of Know- 
ledge in all Branches of Microscopical Science. 

SLIDES, from 1/- each, in all departments of Microscopy, Arepared 
by experts. 

“The Microscopical Review” (a Monthly Journal and Official 
Organ of the Institute) will appear, commencing November. 

R@- Write for Descriptive Prospectus (showing great privileges avail- 

able to Members of the Institute at the nominal fee of 5/- a 


year) post free. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 

Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 

Telephone No. 2841 Western. Tel. Add., ‘* Meteorites,” London. 


BIRKBECK BANK 


EsTABLISHED 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.c. 


23 PER CENT. INTEREST 
allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars. POST FREE, 
Cc. F. RAVENSCROFT, Secretary. 


Insects. Birds’ Eggs. © Skins.3 
% Objects for Nature Study. < 
CABINETS & APPARATUS = 


manufactured for all branches of Natural 
History. 


Specimens preserved and mounted by 
first-class workmen. 


Full catalogue post free, 
36 STRAND, LONDON, wW.C. 


WATKINSCDONGST 


MICROSCOPY. 
CLARKE & PAGE, 
104 LEADENHALL STREET, LONDON. 


MARINE SLIDES, &c.—Every Biological teacher, student, or amateur 
microscopist should see our new and beautiful slides, extended and mounted 


Coryne, Tubularia, Eudendrium, Obelia, Bugula, Flustra, Bicellaria, 
Lucernaria, Hormiphora, Porpita, Velella, Pennatula, Alcyonium, 
Gorgonia, Phyllirrhoe, Creseis, Caprella, Phyllosoma, Sapphirina, 
Holothuria, Amphiura, Tomopteris, Salpa, Sycon, &c. 

Diatoms, Rocks, Insects and parts, Botanical, Lists free. 
Second-Hand List, Microscopes and all accessories, free. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 


or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuri2, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 
Biological Laboratory Plvmouth THE DIRECTOR, 


POST FREE, REDUCED PRICE LISTS of all kinds of 
Cabinets, Showcases, 

Oval, Round & Rectangular Glass-capped 
Boxes, Card Trays, Wood Tablets, 
Glass Tubes, 

Geologists’ Hammers and Chisels. 


Estimates free for all kinds of Geological, Mineralogical, 
Microscopical and Entomological Apparatus. 


w. J. SHAW, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 
(Ten minutes’ walk from Chancery Lane “ Tube” Station.) 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 


£5. d. 
£29 Yearly . 110 6 
Half-vearly . . . 014 6 Half-yearly. . . 015 6 
Quarierly 076 Quarterly 


(A charge of 6d. is made for changing Scotch and Irish Cheques). 


NOTICE.—Advertisements and business letters fir NATURE should be addressed to the Publishers; 
The telegraphic address of NATURE is ‘‘ PHUSIS,’’ LONDON. 


Editorial 
Telephone—GERRARD, 8830. 


CHARGES FOR ADVERTISEMENTS. 


4s. d. 4s. d 
*Three Lines in Column O 2 6 Quarter Page, or Half 
One Sixteenth Page,orEighth Col. 
One Eighth Page, or Quarter Halfa Page, oraCol. 3 5 0 
Column . - 018 Whole Page ~ 


* The first line being in heavy type is charged for as Two Lines. 


Cloth Cases for binding ‘* Nature” are issued at 1s. 6¢. each, and can be sent post free for 1s. 9d. 


Cheques and Money Orders payable to MACMILLAN & 
OFFICE: ST MARTIN’S STREET, LONDON, W.C. 
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THE“ TYNAPHOR. 'speciric Gravity 
A NEW TYPE OF THERMO GENERATOR. | 


| NOVEMBER 14, 1907 


10 SPIRIT, 
ia \ | FUEL. — 
(1) 
25 grammes, S/~; 50 grammes, S/G; 1000 grains, 5/6. Z 
ACCURACY COMBINED WITH SPEED AND SIMPLICITY. t 
| The Stopper when about to be inserted should be as Fig. 3. UO 
Turn the tap as shown in Fig. 2. ica 
A filter paper spill should be used to soak up any surplus liquid fe 
in tube A. a 
Any expansion due to increase of temperature will force the 
== eS liquid up into the safety tube B.C. 
MAY BE SEEN WORKING AT 
ISENTHAL &[CO., TOWNSON & MERCER, 
85 MORTIMER ST., LONDON, W. 34 Camomile Street, LONDON, E.C. t 
Contractors to the Admiralty, War, India, and Colonial Offices, &c. e 
UNIVERSAL SET OF THE GREAT ILLUMINATION 
OF THE STEREOSCOPIC COMPANY’S oe 
PRISMA” BINOGULARS 
Will be at once observed when compared 
with other glasses of equal magnification. 
ann 
Conrenrs : = Ni 
jarometer, — 
metal frame, = 
= graduated = 
glass a 
2. 8in. Box- 
wood Bevel 5. Wet and < ° 
Edge Ther- Dry Bulb n ae 
mometer, Thermo- 
met 
(Mason's = a B 
Hygrometer), a = 
on boxwood w & 
scale, in 
Minimum metal = 
Registering weather- T 
Thermo- protecting i=} = 
case. mn o 
orm), ii 6 Record 
case with men’, | @ THE IDEAL GLASSES for NATURAL HISTORY § R. 


indication 
columns for 
each 


AND ASTRONOMICAL PURPOSES. 


Illustration shows Prisms removed for cleaning by user. 
GLASSES sent on approval for comparison on receipt 


instrument. of reference or remittance. 


Write for ILLUSTRATED BOOKLET, No. 12 B, FREE from 


THE LONDON STEREOSCOPIC CO., 


106 & 108 REGENT STREET, LONDON, W. 


i= SIGHT TESTING A SPECIALITY 
By a Fully Qualified Ophthalmic Optician. : 


Printed by RICHARD CLay aNb Sons, LimiTep, at 7 & 8 bread Street Hill, Queen Victoria Street, in the City of London, and published by MacmiILLaN 
anv Co., Limirep, at St. Martin's Street, London, W.C., and THE MacmitLan Company, 66 Fifth Avenue, New York.—TuHurspay, November 14, 


Price, in neat Stained Deal Box, with a place for each 
Instrument, £2 O O } 


JAS. WOOLLEY, SONS & CO., Ltd., 


Victoria Bridge, MANCHESTER. 
Chemical and Physical Apparatus of every description. 
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TIBRARY, 
UNIV. ux 


DEC 6 me, 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’-— WORDSWORTR. 


No. 1986, VOL. 77] 


THURSDAY, NOVEMBER 21, 


1907 [PRICE SIXPENCE 


Registered as asa es at the General Post Office. ] 


CYLINDRICAL ELECTRIC 
LANTERN 


NEWTON & CO., Opticians to the King, 


3 FLEET STREET, LONDON. 


(All Rights are Reserved. 


REYNOLDS & BRANSON, Ltd., 


| Chemical and Scientific Instrument Makers to sd Majesty’s 
| Government (Indian, Home, and _ Colonial), Laboratory 
Furnishers and Manufacturing Chemists. 


*‘Rystos” Bench 
ys 
with indelible 


label on each side. 


One set of bottles re- 
quired for every four 
Students as supplied 
to the Modern School, 
Bedford. 


CHEMICAL, PHYSICAL, and TECHNICAL LABORATORIES 
Fully Equipped with BENCHES, FUME CHAMBERS, Etc. 
InstiTUTIONS RECENTLY EQuippEp :—Leeds Girls’ High School ; Radley 
College, near Oxford ; The Schools, Shrewsbury; Wellington ‘College, 
Berks ; St. Mary’s College, Winchester ; the extensive New Laboratories of 
Messrs. Brunner, Mond & Co., Ltd., Northwich, Cheshire ; the Grammar 
chool, Dunstable. 

Catalogue of Chemical and Physical . Apparatus and Chemicals, 550 pp 
and 1,500 [llustrations, post free on application. 


Designs of Benches and Fittings to suit all requirements. 


14 COMMERCIAL STREET, LEEDS. 


PHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE. 
By CONRAD BECK and HERBERT ANDREWS. 


1/-, Post Free 1/3. 


This somewhat difficult subject is made clear without 
the use of mathematics. 


‘ R. & J. BECK, Ltd., 68 CORNHILL, LONDOK. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY. 


Free on application to 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETT!I & ZAMBRA’S 
PATENT 


DEEP-SEA 
THERMOMETERS, 


For OCEAN & LAKE SURVEYS, 
also for 
RIVERS AND WELLS, é&c. 


As supplied to all the 


important Scientific 
Expeditions in the 
World. 


Full particulars post free on 
application to the Makers, 


Negretti & Zambra, 
38 HOLBORN VIADUCT. 


Branches: 45 CORNHILL, & 122 REGENT STREET, 
LONDON. 
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NOTICE. 


Proof Impressions of the Photo- 
gravure Portrait of Sir William 
Crookes issued with ‘‘ Nature’’ of 
November 7 can be obtained post 
free from the Publishers for 
5s. 3d. 


N.B.—A_ limited number’ of 
copies of the issue containing the 
portrait, and an_ article on 
Sir William Crookes by Prof. P. 
Zeeman, are still available, and 
can be supplied by post to residents 
in Great Britain for 6}d., and to 
residents abroad for 7d. 


OFFICE OF ‘*NATURE,” 
ST. MARTIN’S STREET, LONDON, W.C. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
Courses of Study under Recognised Teachers of the University o/ 
London for Degrees in Science and in Arts. 
A. McKenzie, Ph.D., D.Sc., M.A. 
Chemistry Wren, Ph.D. MA» 
A. Grirritus, D.Sc. ; D. Owen, B. 
Physics ... { B. W. Crack, B.Sc. ‘ 
Botany ... D.T. Gwynne-VauGuan, M.A. 
Zoo me «. H. W. Untuank, B.A., B.Sc. 
Geolo en «. J. W. Evans, D.Sc. ; A. M Davigs, D.Sc. 
. H. Smart, M.A.; C. V. Coatss, M.A. 
F. A. Wricut, M.A. ; G. S. Ropertson, M.\ 
V. E. Kastner, B.és.L. 


German E. L. Mrtner-Barry, M.A. 
Geography G. G. CutsHowm, M.A., B.Sc. 
History ... «. TT. Seccomsr, M.A. 
Logic (G. M.A., D.Lit. 
Economics! ‘'\G.C. Rankin, M.A 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 
Calendar 3d. ( post free 5d.), on application to the Secretary. 


CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WITH THE LONDON CHAMBER OF COMMERCE. 


WHITE ST., and ROPEMAKER S8T., MOORFIELDS, E.Cc. 
(Near Moorgate and Liverpool Street Stations.) 
PRINCIPAL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 


Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 

Special Courses for London University Matric., Inter., and Final B.A., 
B.Sc., Conjoint Board, Pharmaceutical ard other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and 
Art. All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOLS. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 
Principal Cuartes A. Keane, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES IN METALLURGY. 

Lecturer in Metallurgy oO. Assoc. R.S.M. 

ESLEY J. LamBert, Assoc. Inst.C.E., 
sy Lecturer and Demon { Chief Metallurgist, Royal Gun Fac- 

EI y, Intermediate and Advanced Metallurgy, forming a graded 
three years’ curriculum. Special courses on Assaying. Metallo- 
graphy, including Pyrometry. The Metallurgy of Gold 
and Si!ver. The Metallurgy of Iron and Steel. Fuel 
Analysis. 

The courses are suited to the requirements of those engaged in Metal- 
lurgical Industries, Assay Laboratories, and to those 
intending to take up Metallurgical work in the Colonies. 

The Laboratories are open to students in the afternoons for practical work. 

For details of the Classes apply at the Office of the Institute, or by 
etter to the PrIncipaL. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


A CHRISTMAS COURSE OF ILLUSTRATED 
LECTURES. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


SIR DAVID GILL, K.C.B., LL.D., D.Sc., F.R.S., will deliver a 
Course of Six Lectures (adapted to a Juvenile Auditory) on ‘‘ ASTRONOMY, 
Op anv New,” commencing on Saturday, December 28, 1907, at Three 
o'clock; to be continued on December 31; and January 2, 4, 7. 9, 1908. 
Subscription (for Non-Members) to this Course, One Guinea (chil ren 
under sixteen, Half-a-Guinea); to all the Courses in the Season, Two 
Guineas. Tickets may now be obtained at the Institution. 


KING’S COLLEGE, LONDON. 
UNIVERSITY OF LONDON. 


The Council invite applications for the post of ASSISTANT LECTURER 
and DEMONSTRATOR in ZOOLOGY. Salary, £150. Applications 
should be sent in by December 9. For conditions apply to SECRETARY. 

WALTER SMITH, Secretary. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
DECEMBER 3, 1907. 

Three Scholarships and two Exhibitions will be offered; with one 
exception the value of these endowments will be £20 a year. . 

The Subjects for Examination will be Physics, Chemistry, and Biology. 
Candidates will not be expected to offer more than two of these. 

Particulars may be obtained by application to D. H. Nacet, Trinity 
College, Oxford. 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE. 
BOMBAY, INDIA. 
PRINCIPALSHIP OF THE INSTITUTE. 


Applications are invited for the post of PRINCIPAL of the VICTORIA 
JUBILEE TECHNICAL INSTITUTE, BOMBAY, INDIA. Engage- 
ment for five years. Salary, Rupees 1,000, rising by annual increments of 
Rs. 2-8-0 to Rs. 1,250 per mensem. Full particulars may be obtained 
from the Advertisement Manager, Office of Nature. Applic::- 
tions should be made so as to reach the undersigned on or before 


December 21, 1907. 
N. A. F. MOOS, B.Sc., F.R.S.E. 
Honorary Secretary of the Board of Trustees. 


Victoria Jubilee Technical Institute, 
Byculla, Bombay, India. 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE, 


BOMBAY, INDIA. 
PROFESSORSHIP OF CHEMISTRY. 

haptertions are invited for the t of HEAD of the CHEMICA'. 
DEPARTMENT of the VICTORIA JUBILEE TECHNICAL 
INSTITUTE, BOMBAY, INDIA. Engagement for five years. Salary 
from Rs. 600 to Rs. 800 per mensem, according to qualifications. Fu!! 
particulars may be obtained from the Advertisement Manager, 
Office of Nature. Applications should be ie so as to reach th 
undersigned on or before December 21, 1907. 

N. A. F. MOOS, B.Sc., F.R.S E., 
Honorary Secretary of the Board of Trustees. 
Victoria Jubilee Technical Institute, - 
Byculla, Bombay, India. 
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SWINEY LECTURES ON GEOLOGY, 
1907. 
Under the Direction of the TRUSTEES or the BRITISH 
MUSEUM. 


Course of Twelve Lectures on ‘‘ Horszs—Past AND Present ” will 
be delivered by Professor J. COSSAR EWART, M.D., F.R.S., in the 
Lecture Theatre of the Victoria and Albert Museum, South Kensington (by 
permission of the Board of Education), during the month of December, on 
Mondays, Fridays, and Saturdays, at 5 p m., beginning Friday, 6th, and 
ending Monday, 30th. Each Lecture will be illustrated by means of Lantern 
Slides and Lime Light. Admission to the Lectures free. Entrance from 
Exhibition Road. 

By order of the Trustees, 
E. RAY LANKESTER, 
British Museum (Natural History), Director. 
Cromwell Road, London, S.W. 


COUNTY COUNCIL OF 
THE WEST RIDING OF YORKSHIRE. 
EDUCATION DEPARTMENT. 
SECONDARY SCHOOLS. 


The West Riding Education Committee will require in January, 1908, 
the services of :— 

One ASSISTANT MISTRESS at the Knottingley Secondary School 
to teach French and History ; some knowledge of the teaching of Needle- 
work will be an advantage. Commencing salary, £100 per annum. 

One ASSISTANT MISTRESS at the No:manton Secondary School to 
teach English Language and Literature, and History. Commencing salary, 
4100 per annum. 

Applications for these posts must be made on forms to be obtained from 
the Education Department (Secondary), County Hall, Wakefield, where 
they must be returned not later than 9 a.m., Monday, December 2, 1907. 

Copies of not more than three recent testimonials must be sent with the 
application. 

Canvassing will be a disqualification. 


Active Partner Wanted Immediately to 
take charge of Biological Department. Stipend, £100 per annum, and 
one-fifth share of profits, approximately estimated at £150 per annum. 
Must invest from £150 to £300.—Apply Micro-RgesEARCH INSTITUTE, 
141 Fulham Palace Road, London, W. 


SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA, S.W. 
HEAD OF THE DEPARTMENT OF PHYSICS. 

The Governing Body invite applications for the position of HEAD of the 
DEPARTMENT of PHYSICS. Commencing salary, £250 per annum. 

The selected candidate may be required to take up the duties in January, 
1908. 
Forms of application (which must be returned by November 30), together 
with Memorandum of Duties, may be obtained on sending a stamped and 
addressed envelope to the SECRETARY. 


NEW ZEALAND. 


The Education Board, Wanganui, New Zealand, requires the services 
of an ART MASTER for the Wanganui Technical School. Salary, £300 
per annum, reckoning from date of commencing to teach at Wanganui ; 
engagement for three years, terminable thereafter at three months’ notice 
on either side. Second saloon passage by the direct route will be allowed. 
Applicants must not be under 25 nor over 35 years of age, must hold an 
Art Master's certificate with Groups II. and III. or both, and must be 
prepared to take up duty not later than the end of February. Application 
to be made at once to the High Commissioner for New Zealand, 13 Victoria 
Street, London, S.W., from whom forms of application may be had. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—Required in January next, (1) Lecturer in Mathematics for 
important Technical Institute. Commencing salary, £150. (2) Master 
for highest Chemistry, Public School. Salary, £140, non-resident. 
Address—GriFFITHS, SMITH, PowELL AND SmMitTH, Tutorial Agents 
(Estd. 1833), 34 Bedford St.. Strand, London. Graduates in Science or 
Maths. and other well qualified Masters seeking posts for the January 
Term should apply at once, giving full details as to qualifications, &c. 


MAYBOLE SCHOOL BOARD.—Wanted 
for Carrick Academy Higher Grade Public School, a MALE ASSIS- 
TANT to teach chiefly Practical Physics. Salary, £130 per annum, 
rising by annual increments of £10 to £160. Applications, with copy 
of testimonials (not returnable), to be lodged with P. PaTERsoN, 
Solicitor, Maybole, Clerk to the Board, by Monday, 25th inst. 

Ov. 11, 1907- 


Proprietor of small old established chemical 
works (country), showing over 20% net profit for long period, can 
advantageously utilise few thousands additional capital. Share in 
management might be offered to suitable chemist or engineer. Box 
1986, c/o NATURE. 


| IDEAL PRESENT. 


THE DUPLEX” BAROGRAPH 


with our new Opal glass dial attachment, showing present 
reading of the Barometer in addition to the record on the 
chart, very best quality, in solid oak, walnut, or mahogany 
case with bevelled edge plate glasses and chart drawer. 
Price 
SoLe MANUFACTURERS: 


Dimensions, 
x 9” x 83” 


PASTORELLI & RAPKIN, Ltd., 


ACTUAL MAKERS of all kinds of Meteorological 
Instruments, 
Estbd. 1750, Contractors to H.M. Govt., 
46 HATTON GARDEN, LONDON, E.C. 


3 SPECIAL ILLUSTRATED LIST OF BAROGRAPHS ano THERMO- 
GRAPHS (COVERING VARIOUS PATTERNS) POST FREE. 


IN TUBES OF 23, 


RADIO Wi 


IN ALL STRENGTHS 


From 40-7,000 Units (for demonstration purposes) 


To 1,800,000 Units (for the most critical research work) 
5, AND 10 MILLIGRAMMES. 


pe NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, giving full scientific 
particulars, 6d. post free. 


ARMBRECHT, NELSON & CoO., 


71 & 73 DUKE STREET, GROSVENOR SQUARE, LONDON, W. 
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HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 
i+ by highly qualified graduates of 
Correspondence Tuition Cambridge, London, and 
Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, 
Differential and Integral Calculus, Pure Geometry, Geometrical Drawing, 
&e. RESIDENCE ABROAD NO IMPEDIMENT. 
Departments are at work preparing for London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Prof. 
Preliminaries.—Apply to Mr. J. Cuar.eston, B.A., Burlington Corre- 
spondence College, Clapham Common, London, S.W. 


UNIVERSITY COLLEGE, 
NOTTINGAM. 


RESEARCH SCHOLARSHIP. 

The Council of the University College, Nottingham, offer a SCHOLAR- 
SHIP for SCIENTIFIC RESEARCH, tenable for one year, of the value 
of £50, together with free admission to the College, open to any graduate 
of a British University. 

Candidates will be required to give evidence of suitable training and 
capacity for conducting an original research. The successful candidate 
will be required to devote himself to some subject of research to be approved 
of by the Senate. 

Applications to be sent in not later than December 15, 1907, on Forms 
which may be obtained from the REGISTRAR. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


Applications are invited for the post of ASSISTANT LECTURER and 
DEMONSTRATOR in BOTANY. 

Salary, £130, rising by £1o a year to £180. 

Applications to be sent in not later than December 14, addressed to the 
REGISTRAR, from whom application forms and particulars as to duties, &c., 
may be obtained. 


Wanted, the services of a Marine Biologist 
to report upon the fisheries in India. with special reference to the pre- 
sent physical condition and future prospects of the Pearl Oysters found 

[3H therein, and to make observations and experiments on the life-history 
and habits of the Oysters, and to make recommendations as to the 
cultivations of the Oyster Banks.—Apply, with copies of testimonials, 
stating qualifications and salary expected, to Mr. NarRanji 
Dwarxkapas, Whiteaway Laidlaw Buildings, Hornby Road, Fort, 
Bombay, from whom further particulars can be obtained. 


Wanted, the services of an able, experienced 
Geologist for making a complete regular Geological Survey of Lands, 
and for making a detailed report thereon with special reference to the 
economical minerals and ores found therein.—Apply, with copies of 
testimonials, stating qualifications and salary expected, to Mr. NARAN}JI 
Dwarkapas, Whiteaway Laidlaw Buildings, Hornby Road, Fort, 
Bombay, from whom further particulars can be obtained. 


Wanted, young gentleman with some knowledge of the Scientific 
Apparatus Business. Small salary to start. Apply ** X."” Nature Office. 


BRITISH ESPERANTO ASSOCIATION. 


(INCORPORATED.) 

The acknowledged success of the International Esperanto Congress held 
at Cambridge during August, shows that Esperanto in England—as in other 
countries—has come to stay. Its logical and regular construction and its 
simplicity appeal forcibly to students of Science, for whom it is peculiarly 
suited, and by whom such an international medium is urgently needed. 

For all particulars concerning free classes, tuition by correspondence, 
text-books and periodicals, apply to Tree SECRETARY, Britisn EspgRANTO 
AssociaTION, 13 Arundel St., Strand, W.C., and for all current news and 
proceedings see THe British EspERANTIST, a specimen copy of which 
will be sent free on application on mentioning Vasure. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought ; good prices given. 
—W. & G. Fovie, 135 Charing Cross Road, London, W.C. 


UNIVERSITY OF LONDON. 


FRANCIS GALTON EUGENICS LABORATORY PUBLICATIONS. 


1.—The Inheritance of Ability. By Epcar Scuuster, M.A., and 
Etuet M. Evperton. Price 4s. 
II.—A First Study of the Statistics of Insanity and the Inheritance of :)\c 
Insane Diathesis. By Davip Heron, M.A. Price 3s. 
II1I].—The Promise of Youth and the Performance of Manhood. ly 
EncGar Scuuster, M.A. Price 2s. 6d. 
{V.—On the Measure of the Resemblance of First Cousins. By Eri; 
M. Experron, assisted by Kart Pearson, F.R.S. Just rea:y. 
Price 3s. 6d. 
Published by DULAU & CO., 37 Soho Square, W. 


UNIVERSITY OF LONDON, 
UNIVERSITY COLLEGE. 


DRAPERS’ RESEARCH MEMOIRS. 
A.—Biometrie Series. 
I.—On the Theory of Contingency and its Relation to Association and 

Normal Correlation. By Kart Pearson, F.R.S. Price 4s. 

II.—On the Theory of Skew Correlation and Non-linear Regression. 
By Kart Pearson, Price 5s. 

III.—On the Mathematical Theory of Random Migration. By Kari 
Pearson, F.R.S., with the assistance of JoHN BLAKEMAN, M.\c. 
Price 5s. 

IV.—On Further Methods of Determining Correlation. By Kaz: 
Pearson, F.R.S. Price 4s. 

B.—Technical Series. (Last Issues.) 

1V.—On Torsional Vibrations in Axles and Shafting. By Kart Pearson, 
F.R Price 6s. 

V.—An Experimental Study of the Stresses in Masonry Dams. By Kari. 
PEARSON, S., and A. F. Po assisted by 
C. W. WHeEeEN and L. F. Ricnarpson. Price 7s. 

C.—Studies in National Deterioration. 
I-—On the Relation of Fertility in Man to Social Status, and on the 

Changes in this Relation that have taken place in the last 50 years 
By Davip Heron. Price 3s. i 

II.—A First Study of the Statistics of Pulmonary Tuberculosis. ly 
Kart Pearson, F.R.S. Price 3s. 


Published by DULAU & CO., 37 Soho Square, W. 


Sales by Huction. 


THE BACKHOUSE COLLECTION 
of Fossil Mammalian Remains. 


Mr. J. C. STEVENS will offer, at his 
Rooms, 38 King Street, Covent Garden, London, W.C., on MONDAY, 
December 2, the important COLLECIION of FOSSIL MAM- 
MALIAN REMAINS formed by the late JAMES BACKHOUSE, 
Esq., of York, including a fine Series from the Norfolk Forest Bed, 
among which is the well-known Jaw of the Sabre-toothed Lion, 
Machzrodus, and some Chipped Flints attributed to Man. The Suffolk 
Crag Series includes some good Teeth of Mastodon, and many beauti- 
fully polished Sections of Teeth, as well as Cetacean Rostra, Rhino- 
ceros, Tapir, and other Mammalian Teeth, with Remains of Fishes, &e. 
Fine Mammoth Teeth are among the Collection from the Thames 
Valley, and also in the Series dredged from the North Sea. ‘The Cave 
Series includes two fine Bear Skulls. There are a number of Bones of 
the Great Auk. Also a few Lots of Fossils from older formations, and 
some recent Skulls, including that of a Gorilla, Lion, Tiger, &c. 

On view day prior to Sale and morning of Sale. Catalogues, in course 
of preparation, may be had on application. 


SALES OF MISCELLANEOUS PROPERTY. 


MR. J. C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the cisposal of MICKO- 
SCOPES, SLIDES, and OBJ ECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slices 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 


On view Thursday 1.30 to 5.30 and morning of Sale. 


BIOLOGICAL MATERIAL FOR RESEARCH. 


Lists of desiderata are invited from those requiring any forms of 
invertebrate or vertebrate material for the purposes of research. 

Endeavours are made to secure any particular species required, and 
to employ only the very best methods of preparation, with a view to 
anatomical, histological or other investigations. Embryological 
material can be supplied. Living or fresh specimens of many species 
are sometimes obtainable. 

Class work material supplied in any quantity at moderate rates. 


Apply to ROBERT BROCDEN, 28 Colville Square, London, Ww. 


On FRIDAY, DECEMBER 6, Mr. Stevens 
will include in his Sale referred to above an Equatorial 
Telescope and Driving Clock by Cooke, Observatory 
Appurtenances by Cooke, and Grusp, Microscopes 
and Accessories by ZEeIss, PowELL & LEALAND, and 
Watson, and Laboratory Apparatus. 

For particulars see Catalogue. 


Lond 
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GEORGE PHILIP & SON’S LIST. 


The most wonderful Revolving Calendar ever invented. 

THE WORLD’S CALENDAR. [For all Nations and for all Time. From the Beginning to the End 
of the World. By Rev. J. P. WILES, M.A., Trinity College, Cambridge. Special Features—Forms a complete 
Almanack for all time according to both old and new style of reckoning. Shows Easter Sunday for every year, from A.D. I 
to 2199. Dates of all New Moons from A.D. 1900-2199. 2s. net (post free, 2s. 3d.) in card-board box. 

Sir ROBERT BALL, F.R.S., writes :—‘‘ I have tested it in various ways and found it correct.” 


POPULAR STAR MAPS. A rapid and easy method of finding the Principal Stars. By Comte DE 
MIREMONT, F.R.A.S. A Series of 20 large Plates (10 Coloured), 15 x 13} in., with Explanatory Text. In cloth port- 
folio, 10s. 6d. net (postage 6d.). 

‘* Great care has been taken to ensure accuracy. A serviceable and handsome set of star charts.” —Wa/w7. 
Descriptive Prospectus post free. 

PHILIPS’ REVOLVING PLANISPHERE. A handy device, showing the Principal Stars visible 
at any hour. Large Size, 20 in. diameter, 6s. net (postage 8d.). Small Size, 10 in. diameter, 2s. net. Transparent 
Edition, 2s. 6d. (postage 37.). 

‘* Most useful to the amateur.” —A7ow/edge. 


$2 Fleet Street, London, E.C.; and PHILIP, SON & NEPHEW, Ltd., 45-51 South Castle Street, Liverpool. 


"THE MICROSCOPE “ESTONAL PADS 


A Handbook Chapter on | SCIENTIFIC PEOPLE. 


Marine Aquarium. By T. CHARTERS WHITE, M.R.C.S., L.D.S 


F.R.M.S , late President of the Quekett Microscopical Club. Illustrated | These pads are suitable for all Ast ical, Mathematical, and 
with Photo-Micrographs by the Author, and Chapter on Staining of They form and can be had 
Bacteria by Maurice Amster, M.B., B.S. Lond. 3s. net. | divided into Millimetres, and also Inches divided into 8ths, 1oths, 

ROBERT SUTTON Publisher, 43 THE EXCHANGE, | r2ths, and 16ths. 
» SOUTHWARK, LONDON, S.E. In 2 sizes—1oo sheets in each pad. Size 84x 1c4, price 1/6 net, 


post free 1/10. Size 54x 84, price 9d. net, pust free 1/=. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
y Magazine of Irish Zoology, Botany, and | # W. & A. K. JOHNSTON, Ltd., 
Dept. N. 


Edited by GEO. H. CARPENTER, B.Sc., R. LLOYD | 
Edina Works, EDINBURGH. 


PRAEGER, B.A., and ROBERT PATIERSON, F.L.S. | 
Annual Subscription, 5s. Post Free to any Address. 


Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). | 


London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Ld. 


NATURE. | THE LIFE AND EXPERIENCES OF 
The number for last week (November 14) contained :— | SIR. H. E. ROSCO E 


A New Handbook of Inorganic Chemistry.— 


Italian Birds and Neogenesis. By W. I’. P.— Illustrated. 8vo. 12s. net. 
Physiology of Alimentation. By W. D. H.— | 
School Arithmetic. By F. L. G. NATURE :—“‘All who read it will find it delightful. It is full of 
information about men and matters, an epitome in non- 
Our Book Shelf. technical language of that part of the history of our own 
Letters to the Editor :— times in which Sir Henry has played a distinguished part.” 


The Ocigin of Radium. Dr. Orro ITAHN.—The Victoria | 
Jubilee Technical Institute, Bombay. Dr. Morris W. | | DAILY TELEGRAPH :—“In a handsome volume of upwards of 


TRAVERS, F.k.S.—November Meteors. JOHN R. HENRY. | 400 pages Sir Henry Enfield Roscoe tells the story of his ‘ Life 
An Optical Illusion. (W7th Diagram.) Dr. L. U. H.C. and Experiences,’ and capital reading that story makes. ... 
WERNDLY.—The Interpretation of Mendelian Phenomena. Altogether Sir Henry Roscoe has given us a delightfully 
R. H. Lock.—Method of Observing the ‘‘ Subjective genial and interesting account of his life and experiences.” 
Yellow.” Joun H. SHAXxBy. 
Antarctic Animals. (//lustrated.) DAILY GRAPHIC :—-“ His autobiography is written with urbanity 
and a certain naivety which must win him friends among 
The Cure and Prevention of Sleeping Sickness. many who have not had the advantage of his personal 
The Pollution of Rivers. acquaintance.’ 
Sir James Hector, F.R.S. By J. W. G. CAMBRIDGE REVIEW :—‘‘ We can only conclude this brief review 
Notes, Our Astronomical Column. by strongly recommending all those who are interested in 
the progress of scientific research and the history of the 


Inequalities in the Motion of the Moon. 
New Facts about the Arunta. By A.C. H. 
University and Educational Intelligence. 


Educational movement to profit by the rich store of Sir Henry 
Roscoe's experience.” 


DAILY NEWS:—“ With a charming simplicity of style and 
Soci : thought, illumined throughout by a soft glow of kindly 

ieties and Academies. | humonmr, Sir Henry Roscoe tells the story of his life. His was 
Diary of Societies. | essentially a biography which deserved writing, and many 
readers will rejoice that he timself has undertaken the task.” 


‘ Copies can be obtained through any bookseller, or post-free | 
rom the Publishers, St. Martin’s Street, London, W.C., on | 

receij.: of from residents in the British Isles, or of 7a. | 
ffom residents abroad. 
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VACUUM PUMPS 


THE “ROSE GWYNE” PATENT VACUUM PUMP 


FOR PRODUCING HIGH VACUA. 
This Pump is used in the Principal Incandescent Lamp Works. 
The piston is raised and lowered magnetically, dispensing 


with the piston rod, and has no communication with the 
outer atmosphere. 


Prices and particulars on application to the Sole Maker : 


A. Cc. COSSOR, 
54 Farringdon Rd., LONDON, E.C. 


Awarded Gold and Silver Medals St. Louis Exhibition, 1904. 
Telephone : 10547 CENTRAL. 


CHEMICALS 


RARE | METALS 


MINERALS 


For Laboratory, Scientific, and all other 
purposes. 


SILICON CARBIDE, 1/- 0Z.; 10/6 lb. 
CALCIUM METAL, 1/- oz.; 12/= lb. 
Price List on Application. 


HARRINGTON BROS., LTD., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON, E.C. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 GROSS STREET, MANCHESTER, 
@oods Entrance: 10 Half-Moon Street. 
LABORATORY FURNISHERS. 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 


FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List of 
Chemicals, free on application. 


Telegraphic Address—"‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


DENT’S ASTRONOMICAL CLOCKS, 


‘ ‘SIDEREAL OR MEAN TIME CLOCKS FoR OBSERVATORIES, £21 & UPWARDS. 


G. BOWRON, 
57 EDGWARE ROAD, LONDON, wW., 


has always on hand a large and varied stock of 


SECOND-HAND 


ELECTRICAL 
AND PHYSICAL 


APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Ab rdeen, Abe: 
Birmingbam, Glasgow, Liv. 1 and Nottingham Universities ; 
Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; Regent Street 
Polytechnic ; and twenty other Scientific Institutions, Polytechnics, &« 


pe@- Nature says : ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 


twyth, 
edford, 


List on application ly mentioning NATURE 


ON SALE. 


Magnificently-Mounted Astronomical Telescope, with 4}-in. 
Object Glass. Rigid Oak Altazimuth Stand, with Slow Motions and 
Hook’s-joint Handles. Battery of Eyepieces and Solar’ Diagonals. Cost 
£60, price £30. Fine 3-inch Telescope, on Mahogany Tripod, for 
£7. Binocular Microscope by Watson. 2 Oculars, 2 Objectives, 
Large Stand Condenser, Live Box, &c., £5 5s. Bacteriological 
Microscope by Beck. ‘ London” Stand, Swing-out and Focussing 
Substage, Abbe, 2 Oculars, 3 Eyepieces, including yz oil imm., Double 
Nosepiece, £10. Zeiss Bacteriological Outfit. With Racking 
F ing and Swing-out Substage, Abbe, and A. D. & J. oil immersion 


Nature says: ‘Messrs. E. Dent & Co. have lately 
i duced a new astr ical clock which should find its 
way into many observatories where an accurate instru- 
ment is required at a moderate cost. For thesum of £21 
they supply a clock witha 1ro-inch dial, dead-beat escape- 
ment, and wooden rod seconds pendulum in a solid ma- 
| case ; and after examining the instrument we have 
no hesitation in pronouncing it a marvel of pness.”” 


E. DENT & Ltd., 
Watch, Clock, and Chronometer Makers 
By Special Appointment to H.M. the King. 

Mak {the Great W 
ers 0: pres Big Ben. Makers of the 
tory, Greenwich, and the Principal 
Observatories throughout the World. > 
Only Addresses— Noy 
61 STRAND, 
And 4 ROYAL EXCHANGE, LONDON. 


SECOND-HAND MICROSCOPES. 


Watson’s Edinburgh H. Swift's semi-portable, very compact. 
Beck's Bacteriological, including 1/r2th oil immersion, £9 15s. Swift’s 
aes, mechanical stage, &c , £14 15s. Beck’s Best, cost over 

s. 


SECOND-HAND TELESCOPES. 

-in., with obj lass by W » £25. 3-in. ’ q 
£10 10s. Small astronomical, 45s. ; la:ger size, 75s. ; 3-in. do., 95s. 
CLARKSON’S SECOND-HAND OPTICAL MART, 

338 HIGH HOLBORN, LONDON (Opposite Gray's Inn Rd.). 


Objectives for £10 10s. 
JOHN LACKLAND, 30 Blackfriars Street, Manchester. 


P L ATI N U CRUCIBLES, SCRAP, 


UTENSILS, WIRB, 
FOIL, RESIDUBS, &c. 
PURCHASED AT HIGHEST PRICES. 

lL. SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 
TYPE-WRITING UNDERTAKEN BY 

HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). Modern.Languages. Research, Revision, Translation, Short: 
hand. Dictation Room. The Cambridge Type-writing Agency, 

10 Duke Street, Adelphi, W.C. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY 
Edited by RicHarp Soutn, F.E.S., 
With the Assistance of 
Dr. D. Suarp, F.R.S., F.E.S., &c. 
G. H. VERRALL, F. 
W. F. Kirsy, F.E.S. 


Rosert Apkin, F.E.S. 
W. Lucas Distant, F.E.S., &c. 
Epwarp A. Fitcu, F.L.S., F.E.S. 
F. W. Fronawk, F.E.S. G. W. Kirkavpy, F.E.S. 
MarTIN Jacosy, F.E.S. W. J. Lucas, B.A., F-E.S. 

Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
wane of interest pertaining to the Entomology of various parts of the 
worid. 

Published on the first of each month. Price 6¢. Subscription, 6:. pet 
annum post free to any country. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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‘S BIRKBECK BANK PHCNIX 
ASSURANCE COMPANY, LIMITED. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.c, FIRE OFFICE. 
PER CENT. INTEREST 
19 LOMBARD ST., E.C._ Esrantisnep 1782, 
All general Banking Business transacted. BURGLARY. 


PERSONAL ACCIDENT. 
FIDELITY GUARANTEE. 


ALMANACK, with full particulars, POST FREE. 
lb, Cc. F. RAVENSCROFT, Secretary. 


HARVEY & PEAK 


(By APPOINTMENT TO THE ROYAL AInstitu TION OF GREAT BRITAIN.) 


* WAVE MOTION. 
gC, Makers of the new Apparatus illustrating Wave Motion, designed and used 
— by Dr. J. A. FLEMING in the Christmas Lectures at the Royal Institution. 
READING MICROSCOPES, RESISTANCE COILS, &c. 
¥., 56 CHARING CROSS ROAD, LONDON, W.C. 
ma SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. “BE 
: SCIHBNTIFIC WORTHIBES. 
The following is a list of the Steel and Photogravure Portraits that have appeared in the above Series :— 
wyth, MICHAEL FARADAY. SIR — DALTON DMITRI IVANOWITSII MEN- 
dford, THOMAS HENRY HUXLEY. HOO DELEEFF. 
CHARLES DARWIN. WILLIAM LOUIS PASTEUR. 
cae OHN TYNDALL. SIR GEORGE B. AIRY. 
a lew 
with SIR GEORGE GABRIEL J. LOUIS R. AGASSIZ SIR ARCHIBALD GEIKIE. 
STOKES. JEAN BAPTISTE ANDRE LORD LISTER 
SIR CHARLES LYELL. DUMAS. T \NN ZZARO 
—— SIR CHARLES WHEAT- SIR RICHARD OWEN. STANISLAO CANNIZZARO. 
STONE JAMES CLERK MAXWELL. PROF. VON KOLLIKER. 
SIR WYVILLE THOMSON. JAMES PRESCOTT JOULE. 7 N 
shin. ROBERT WILHELM BUNSEN. WILLIAM SPOTTISWOODE. de 
s and LORD KELVIN. ARTHUR CAYLEY. SIR WILLIAM HUGGINS. 
Cost BARON ADOLF ERIK NOR- ; LORD RAYLEIGH. 
d, for SIR C. W. SIEMENS. 
tives, EDUARD SUESS 
gical HERMANN L. F. HELM- JOHN COUCH ADAMS. — : 
ae HOLTZ. JAMES JOSEPH SYLVESTER. SIR WILLIAM CROOKES. 
cking N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof. von Kélliker, 
— Prof. S. Newcomb, Sir W. Huggins, Lord Rayleigh, Prof. Suess, and Sir Wm. 
_ Crookes belong to a New Series and are Photogravures. 
— Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; or the Series 
AP. of 36 Portraits in a Handsome Portfolio for £9 5s., carriage paid. The Portfolio may be had separately, price 6s. 
. Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
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WORKS BY SIR ARCHIBALD GEIKIE, K.C.B., F.R.S. 


ELEMENTARY LESSONS IN ; TEXT-BOOK OF GEOLOGY. With 
PHYSICAL GEOGRAPHY. [Illustrated with Woodcuts | Illustrations. Fourth Edition, Revised and Enlarged, in 
—_— and Ten Plates. Foolscap 8vo. 4s. 6d. Questions, Is. 6d. | 2 Vols. 8vo. 30s, net. 


PHYSICAL GEOGRAPHY. With CLASS- BOOK OF GEOLOGY. —_ 


= Illustrations. Pott 8vo. Is. [Sctence Primers. trated with Woodcuts. ‘Fourth Edition. Crown 8vo. 
THE SCENERY OF SCOTLAND, OUTLINES of FIELD GEOLOGY. 

ee. VIEWED IN CONNEXION WITH ITS PHYSICAL | Fifth Edition. Extra feap. 8vo. 35. 6d. 

GEOLOGY. Third Edition. Illustrated. Crown 8vo. anes With Illustrations. Pott 

10s. net. 

| 8vo. [Sctence Primers. 

been GEOL OGICAL AT | Box OF SPECIMENS TO GEIKIE’S 
s deal IIOME AND ABROAD. 8vo. PRIMER OF GEOLOGY, IOs. 


the ANCIENT VOLCANOES a GREAT THE FOUNDERS OF GEOLOGY. 
BRITAIN. 2vols. Royal 8vo. 36s. net. Second Edition. 8vo. 10s. net. 
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MACMILLAN AND CO., LTD., LONDON. 


D. — 7 


XXXii NATURE 


[NOVEMBER 21, 1907 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the ‘‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


READING: 
Works, 
Nine Elms 
Iron Works. 


Price from 


£4: 15: 0. 


LONDON : 
Offices Showrooms, 
61 & 63 Queen Victoria 

Street, E.C. 


THE ‘SOHO’ REFLEX GAMERA. 


(English Made PRICES :— 


Throughout.) Camera, without Lens, but 

THE PREMIER with 3 Double Blockforin 
Backs— 

REFLEX, j-plate £12 9 


Write for the 26-pag. 
Illustrated Booklet of 
the ‘SOHO’ REFLE\. 


pe New 
Catalogue, 200 pp., 
Free on application 


*,* We invite Correspond- 
ence on all matters relating 
to Photography, 


We make a 
Speciality of 
REFLEX OUTFITS 
For NATURALISTS 
and TELEPHOTO 
Work. 


MARION 


VERLAG von GUSTAV FISCHER in JENA. 


Ergebnisse und Fortschritte 
der Zoologie 


herausgegeben von 


Dr. J. W. SPENGEL, 


Professor der Z »ologie in Giessen. 
Erster Band. Erstes Heft. 
Inh 


VALENTIN HACKER, Die Chromosomen als angenommene 
Vererbungstrager. Mit 43 Abbildungen. 

RICHARD HEYMONS, Die verschiedenen Formen der Insect- 
enmetamorphose und ihre Bedeutung im Vergleich zur 
Metamorphose anderer Arthropoden. Mit 7 Abbildungen. 


OTTO MAAS, Die Seyphomedusen. 
Jahrlich erscheint ein Band in zwanglosen Heften 
im Gesamtumfang vor etwa 40 Deuckbogen. 


Preis des Bandes M. 20. 
VORLESUNCEN UBER BAKTERIENENZYME. 


Von Dr. phil. FRANZ FUHRMANN, Privatdoz. fiir Technische 
Mykologie an der Technischen Hochschule und Bakteriologie an 
der Universitat zu Graz. Mit 9 Abbildungen u. 5 graphischen 
Darstellungen im Text. Preis : 3 Mark 50 Pf. 


Soeben begannu su erscheinen: 


DIE FAUNA SUDWEST-AUSTRALIENS. der 


amburger siidwest- 
australischen Forschungsreise 1995. Herausgegeben von Prof. 
W. MICHAELSEN und D-. R. HARTMEYER. Band I, 
Lieferung 1. Reisebericht von Prof. W. MICHAELSEN, 
Hamburg, und Dr. R. HARTMEYER. Berlin. Preis: 4 Mark. 
Lief. 2. Oligochaeta von Prof. W. MICHAELSEN, Hamburg. 
Mit 2 lithogr. ‘'afein, 1 Kartenskizz: und 34 Abbildungen im Text. 
Preis: 5 Mark. Lief. 3—3. Copsoznatha von D:. GUNTHER 
ENDERLEIN, Stettin. Mit 6 Abdoildungen im Tex:. Ophi- 
uroidea par Prof. R. KOEHLER, Lyon. Avec ro figures le 
texte. Panorpata und Pianipennia voa Dr. H. W. van 
Leiden. Mit 1 Abbildung im Text. Preis: 1 Mark 
so Pf. 


Dinosaurier der europaischen 


Ernahrurgsphysiologie der Pflanzen s:it 1886. 


| und Spezifizitatslehre seit 1870. 


Triasformation 
mit Boriicksichtigung der aussereuropaischen Vorkommnisse. 


Von FRIEDRICH won HUENE. 


Erste Lieferung. Mit 21 Tafeln(Atlas) und 47 Abbildungen im Text. 
Preis fiir Text und Atlas: 27 Mark. 


Progressus rei Botanicae 
Fortschritte der Botanik 
Progrés de la Botanique—Progress of Botany 
herausgegeben von der 


Association internationale des Botanistes 
redigiert von Dew. J. P. LOTSY in Leiden. 


Erster Band. 1. Heft. 

Inhalt: EDUARD SI'RASBURGER: Die Ontogenie der Zelle 
seit 1875.—Dr. H. SCOTT: The Present Position of Palzozoic Botany. 
—E. A. NEWELL ARBER: Bibliography of Literature on Palaozow 
Fossil Piants, including some of the more important memoirs published 
between 1870—1905.—CH. FLAHAULT: Les Progrés de la Géographie 
botanigue depuis 1884 son état actuel, ses problémes. 

2. Heft. Mit 24 Abbildungen im Text. 

Inhalt: LAURENT, L., Docteur des Sciences, Marseille: Les 
Progré: de la paléob>tanique angiospermique dais la derniére décade 
BAT4&SON, W., M.A., F.R.S.: The Progress of Genetics since the 
Redisc very of Mendzl'’s Pxpers.—CZAPEK, FRIEDRICH: Die 


3. Heft. Mit 18 Abbildungen und 2 Kurven im Text. 
Inhalt: van CALCAR, R. P.: Die Fortschritte der Immunitits- 


Preis tiir den Band voa ca 40 Bogen Umfang Mk. 18,—. 
Fiir Mitglieder der Association internationa'e des Botanistes Mk. 13,—. 


DIE FLECHTENSTOFFE in chemischer, botanischer, pharmakol- 


ogischer und g 
Von. Dr. W. ZOPF, 0. 6 Pro‘essor der Botanik und Direktor des 
botanischen Institu’s der Universitat Miinster. Mit Abbildungen 
im Text. Preis: 14 Mark. 
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[| STANDARD GONIOMETER. 
kform 
2 Oo NEW MODEL; with double Micrometers reading to 1” of arc, the circle being read 
iy | by the observer from the eye end of the telescope. 
| 
LEX | 
# | 
on. ; Illustrated List “A” 
pond- (1907) of 
ating | 

Spectroscopes 

and Spectroscopic 

Apparatus 
| gratis on application. 
‘ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 
AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 

e, Telegraphic Address :— Sphericity, London.” Telephone: No, 1687 North, 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


Wholesale Maker 
of Meteorological 


other Scientific 


C H E M | CA a Instruments. 
WILSON’S 
APPARATUS 
RADIO- 
INTEGRATOR. 


GRIFFIN’S 
CHEMICAL 
HANDICRAFT 


New Edition now ready 


Designed by 
W. E. 
Witsox, F.R.S 
to record the 
total amount of 
Solar Radiation 
daily received by 
the ground. 
Sole Maker— 


J. J. HICKS. 


CAMPBELL STOKES’ 


SUNSHINE 
615 PACES 3/- POST FREE RECORDER, 
(Free to Chemistry Masters) with Curtis’s Im- 


proved Adjustment 
for Latitude. 


GRIFFIN, KINGSWAY The Standard Pattern a 


supplied to the Meteoro- 


LONDON W.C. logical Office. 


Catalogues (state which required), Estimates and all information sree by 
return post. 


8, 9 &10, HATTON GARDEN, LONDON. 
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MACMILLAN & CO.’S BOOKS 
STUDENTS OF GENERAL BIOLOGY AND PHYSIOLOGY. 


WORKS BY ALFRED RUSSEL WALLACE, 


F.R.S., LL.D. 
DARWINISM: An Exposition of the 


Theory of Natural Selection. Crown 8vo. 7s. 6d. 


NATURAL SELECTION, and 
TROPICAL NATURE: and other Essays on Descriptive 
and Theoretical Biology. Crown 8vo. 7s. 6d. 


ISLAND LIFE. Crown 8vo. 7s. 6d. 
STUDIES SCIENTIFICandSOCIAL. 


2 Vols. Extra Crown 8vo. 18s, = 
INTRODUCTORY PRIMER OF 

By Prof. T. H. 
LESSONS IN ELEMENTARY 


BIOLOGY. By Prof. T. JEFFERY PARKER, B.Sc., 
F.R.S. Illustrated. Third Edition, revised. Crown 8vo. 


10s. 6d. 

A COURSE OF ELEMENTARY 
INSTRUCTION IN PRACTICAL BIOLOGY. By 
Prof. T. H. HUXLEY, F.R.S., assisted by H.N. 
MARTIN, F.R.S. Third Edition, revised by G. B. Howes 
and D. H. Scott, D.Sc. Crown 8vo. tos. 6d. 


ATLAS OF PRACTICAL ELEMEN- 
TARY ZOOTOMY. (Being a Revised Edition of the 
Zoological Portion of the Atlas of Practical Elementary 
Biology.) By the late G. B, HOWES, LL.D., F.R.S., 
Professor of Zoology, Royal College of Science, London. 
With a Preface to the First Edition by T. H. Hux.ey. 
4to. I0s. net. 

The LIVING ORGANISM. An Intro- 
duction to the Problems of Biology. By ALFRED EARL, 
M. Crown 8vo. 6s. 

ON BRITISH WILD FLOWERS 
CONSIDERED IN RELATION TO INSECTS. By 
Lord AVEBURY, F.R.S. _ Illustrated. Crown 8vo. 
45. 6d. Nature Series. 


THE BIOLOGY OF THE FROG. 


By S. J. HOLMES, Ph.D. Crown 8vo. 6s. 6d. net. 


The DEVELOPMENT of the FROG’S 


EGG. By T. H. MORGAN, Ph.D. 8vo. 7s. net. 


REGENERATION. By T. H. MOR- 


GAN, Ph.D. Illustrated. 8vo. 12s. 6d. net. 


EVOLUTION AND ADAPTATION. 
By T. H. MORGAN, Ph.D. 8vo. 125. 6a. net. 


AN OUTLINE OF THE THEORY 
OF ORGANIC EVOLUTION. By M. M. METCALF, 
Ph.D. 8vo. 10s. 6a. net. 

THE CELL IN DEVELOPMENT 
— a. By E. B. WILSON, Ph.D. 

THE DYNAMICS OF LIVING 
hs By Prof. JACQUES LOEB. 8vo. 12s. 6d. 

EVOLUTION AND MAN’S PLACE 


IN NATURE. By Prof. H. CALDERWOOD, LL.D. 
Second Edition. 8vo. tos. net. 


EXPERIMENTAL MORPHOLOGY. 
By C. B. DAVENPORT, Ph.D. Parts I. and II. 8yo, 


Qs. net each. 
THE SURVIVAL of the UNLIKE, 


By L. H. BAILEY. Crown 8vo. 8s. 6d. 


PHYSIOLOGY for BEGINNERS. By 
Sir M. FOSTER, K.C.B., M.D.,and LEWIS E. SHORE, 
M.A., M.D. Globe 8vo. 2s. 6d. 


LESSONS IN ELEMENTARY PHY. 
SIOLOGY. By THOS. H. HUXLEY, F.R.S. Illus. 
trated. 45. 6d. Questions, Is. 6d. 


PHYSIOLOGY. By Sir 


K.C.B., M.D. With Illustrations. Pott 8vo. 1s. 
[Sczence Primers, 


TEXT-BOOK of PHYSIOLOGY. By 


Sir MICHAEL FOSTER, K.C.B., M.D. With II 
lustrations. PartI. Book I. Blood: The Tissues of Move. 
ment, the Vascular Mechanism. Sixth Edition. tos. 67, 
Part II. Book II. The Tissues of Chemical Action, with 
their Respective Mechanisms: Nutrition. Fifth Edition, 
largely revised. 10s.6d. Part III. Book III. The Central 
Nervous System. Seventh Edition, largely revised. tos. 6d. 
Part IV. Remainder of Book III. The Senses, and some 
Special Muscular Mechanisms. Sixth Edition, revised. 
10s. 6d. Part V. Book IV. The Tissues and Mechan- 
isms of Reproduction. 
Appendix. By A.S. LEA. 7s. 6d. 


HANDBOOK OF PHYSIOLOGY.| 


For Students and Practitioners of Medicine. By AUSTIN 
FLINT, M.D., LL.D. Fully Illustrated. 


net. 

THE PHYSICAL NATURE of the 
CHILD, AND HOW TO STUDY IT. By STUART 
H. ROWE, Ph.D. Extra Crown 8vo, 4s. 6d. 


A COURSE OF ELEMENTARY 
PRACTICAL PHYSIOLOGY AND HISTOLOGY. 
By Sir M. FOSTER, K.C.B., and J. N. LANGLEY, 
D.Sc. Seventh Edition, edited by J. N. LANGLEY, D.Sc., 
F.R.S., and L. E. SHORE, M.D. Crown 8vo. 7s. 67. 


PRACTICAL HISTOLOGY. By J. N. 
LANGLEY, M.A_ Crown 8vo. 6s. 


ANATOMY AND PHYSIOLOGY 
FOR NURSES. By D.C. KIMBER. 8vo. 105. net. 


STUDIES IN PHYSIOLOGY, 
ANATOMY, AND HYGIENE. By J. E. PEABODY, 


A.M. Crown 8vo, 55. net. 
A TEXT-BOOK of the PHYSIO. 


LOGICAL CHEMISTRY OF THE ANIMAL BODY, 
including an Account of the Chemical Changes occurring 
in Disease. By ARTHUR GAMGEE, M.D., F.R-S. 
Vol. IL., 18s. 

Prof. 


ELECTRO-PHYSIOLOGY. By 
W. BIEDERMANN. Translated by F. A. WELBY. 
In 2 Vols. 17s. net each. 


OUTLINES OF PHYSIOLOGICAL 


CHEMISTRY. By S. P. BEEBE, Ph.D., and 8. H. 
BUXTON, M.D. Crown 8vo. 6s. 6d. net. 


MACMILLAN AND CO.,, LTD., LONDON. 


New edition in preparation. 


8vo. 
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FLATTERS « GARNETT, Ltd., 


Makers of Lantern and Microscopical Slides, 


48 DEANSGATE, MANCHESTER. 
DISSECTING 
INSTRUMENTS 


in neat pocket case, containing : 
Scalpel, Fine Scissors, Straight 
and Curved Forceps, two 
Needles with screw ends and 
Single Lens Magnifier. 


Each "7/9; by post S/- 


Special sets made up to order. 
Loose Instruments supplied. 


MICROSCOPICAL 


. By 


TORE Stains, Chemicals, and Reagents. 
HY THE MICRO-RESEARCH INSTITUTE. 
Illus. 141 FULHAM PALACE ROAD, LONDON, W. 
" Projected for the encouragement of Study and the Diffusion of Know- 
ledge in all Branches of Microscopical Science. 
. SLIDES, from 1/= each, in all departments of Microscopy, Arepared 
by experts. 
“The Microscopical Review” (a Monthly Journal and Official 
Organ of the Institute) will appear, commencing November. 
ners. ga Write for Descriptive Prospectus (showing great privileges avail- 
. able to Members of the Institute at the nominal fee of 5/- a 
B 
‘th ) year) post free. 
ith 
hog BOTANIC MICROSCOPICAL SLIDES FOR STUDENTS. 
1, with Including Four Series, 50 Slides in each. Price #1 1s. per Series ; 
diti adapted for Board of Education and London University #xaminations, 
ition, lllustrating Mitosis, L.eucoplasts, Thyloses, Root, Stem. and Flower Develop- 
entral ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
Os. 6d. Edogonium, Coleochaete, Chara, Sexual Organs and Cystocarps in the 
1 som Rhodsphyceze ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 
wre Cataiogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 
ration. 
cy] LIVING SPECIMENS FOR 
CY” THE MICROSCOPE. 
ats. | Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
, Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
the pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 
TART THOMAS BOLTON, 
25 BALSALL IIEATH ROAD, BIRMINGHAM. 
RY] MARINE BIOLOGICAL ASSOCIATION 
OGY. OF THE UNITED KINGDOM. 
LEY, THE LABORATORY, PLYMOUTH. 
a The following animals can always be supplied, either living 


or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
soium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


GY 


SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects jfor Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natural 
istory. 


Specimens preserved: and mounted by 
first-class workmen. 


Full catalogue post free 
36 STRAND, LONDON,’ W.C. 


WATKINSSDONGST 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 
Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 
3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


Collections and Single Specimens of 


MINERALS, NATURAL GRYSTALS, 
PRECIOUS STONES, ROCKS & FOSSILS. 


Cabinets, Geologists’ Hammers, Card Trays, Glass Capped 
Boxes, Wood and Glass Models of Crystals and Precious 
Stones, Sections of Rocks, and other Apparatus. 


NEW CATALOGUES POST FREE, 
THOMAS D. RUSSELL, 11 John St., Bedford Row, London, W.C. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Ores from all Parts. Minerals for Chemical Purposes 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
189 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 2841 Western. Tel. Add., ‘‘ Meteorites,” London. 


NOTICE OF REMOVAL. 


A. CLARKSON & CO., 


Manufacturing Opticians, and Dealers in Second-hand Instrum nts, 


net 
: Biological Laborator7. Plymouth. THE DIRECTOR. 
=i; 28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, 
\DY ~ dismountable Bookcases with movable shelves, for Beg to announce that they have Removed to 
’ ibraries, Booksellers, &c. Sole Agent: V. SCHLIENGER, Great 
Chapel Street, Oxford Street, Leadon W. Catalogue oat price list 63 FARRINGDON RD., LONDON, E.C 
10 free on application. (Near Farringdon Street Station), 
any, , NOTICE.—Advertisements and business setters for NATURE should be addressed to the Publishers; Editorial 
ne vommunications to the Editor, The telegraphic address of NATURE is “ PHusIs,”” LONDON.  Zelephone—GERRARD, 8830. 
ae SUBSCRIPTIONS TO “ NATURE.” CHARGES FOR ADVERTISEMENTS. 
f £s. d. 4s. d. 4s. d. 
Yearly. *Three Lines in Column - O 2 6 Quarter Page, or Half 
rol iso - « £106 Per Line after . . 0 O 9 aColumn « £3 © 
LUBY. yearly . . . 014 6 Half-yearly . - 015 6 | OneSixteenth Page,orEighth Col.10 0 Halfa P Col. 3 5 
Quarterly . . . 076 Quarterly . . 0 8 oO | One Eighth Page, or Quarter a Page, or a Col. 0 
‘ Column 018 6. Whole Page 660 
AL (A charge of 6@. is mate for changing Scotch and Irish Cheques). * The first line being in heavy type is charged for as Two Lines. 
Hw. Cloth Cases for binding ‘‘ Nature” are issued at rs. 6d. each, and can be sent post free for 1s. 9d. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST MARTIN’S STREET, LONDON, W.C. 
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LE T | M C x 0 8 C 0 ES IMPORTANT ANNOUNCEMENT. 
AND AGCESSORIES GAIFFE-WAPPLER BREAK 


Aré well known throughout the World for FOR CONTINUOUS CURRENT 


EXCELLENCE OF { Hammer, Motor, or Jet, Nothing to wear out, 
WORKMANSHIP NO; Platinum, Mercury, or Oil, 3+ No attention required, 


Cas, Alcohol, or Vapour. Results perfect. 
EASE OF MANIPULATION, 


and MODERATE COST. |} CAIFFE’S “INTENSIVE” BREAK 


STAND F. (Mercury vet) 
FOR CONTINUOUS CURRENT 


Inclinable stand with arched 
limb. horseshoe foot and_ pill 
cast in one piece, coarse adjust- RAPID RADIOGRAPHY { Superior to the Wehnelt. |v 
ment by —_ and ogee F RADIO-THERAPY 25 to 30 ampéres in the primary. 
adjustment by our new endies: or RADIOSCOPY Superior to the best Mercury Jet 


micrometer movement with Breaks. Gives, in primary, low or 


lateral milled heads, draw tube HIGH-FREQUENCY high ampérage as required. 


with millimeter scale, cylinder 
diaphragm with set of three stops. 


Achromatic objectives 3 (j in.) 
GAIFFE-BLONDEL 
Magnifications 60-450. 
Complete in mahogany case, MERCURY JET INTERRUPTER 


Pp in 
- 
a \ £8 5s. FOR ALTERNATING CURRENTS 
List gratis 
on application. 


i aa Write for full particul: to the SOLE AGENTS— 
E. LEITZ (CWerzcar.”)» e for full particulars to the 


9 OXFORD STREET, LONDON, W. THE MEDICAL SUPPLY ASSOCIATION, 
228 Gray’s Inn Road, LONDON, W.C. 


Leitz Instruments may be obtained from reputed Dealers. 


WATSON'’S MICROSCOPES 


for every class of research. 
(WITH FIVE YEARS’ GUARANTEE. ) 
DISTINCTIVE DESIGN. MAXIMUM COMFORT AND CONVENIENCE. FINEST QUALITY. MODERATE PRICE. 
British made at Watson’s Works, Barnet, Herts. 
A New Edition—the Nineteenth—of WATSON’S CATALOGUE OF MICROSCOPES is now ready. 
It consists of 176 pages, giving a vast amount of information of vaiue to all who use the microscope. Full descriptions and illustrations are given of 
20 different Models of Microscopes, 
at prices varying from 37s. 6d. for the new “Searcher” Instrument to £28 10s. for the Grand Model Van Heurck Stand—the most complete 
_, instrument that is made for original work. 
Special particulars are given of a new 1/6-inch Objective of Mr. Conrady’s computation, having the immense working distance of one 
millimetre. Mr. Nelson made special reference to this lens at the meeting of the Royal Microscopical Society on October 16, 1907, mentioning 
that ‘‘ Few lenses (apart from apochromats) have shown as well as this new 1/6-in., a balsam mounted Pleurosigma formosum,” the most severe test to 
which any dry lens such as this can be subjected. Price 30s. 


NEW CONDENSERS, NEW OBJECTIVES, ACCESSORIES OF EVERY DESCRIPTION, PHOTO-MICROCRAPHIC APPARATUS, &c., &c. 
For full particulars of all the above see Watson’s New Catalogue No. 2 N, post free on application to 
W. WATSON & SONS (Established 1837), 313 High Holborn, London, W.C. 


Branch—16 FORREST ROAD, EDINBURGH. Depots—{ Fg SWANSTON STREDT MELBOURNE, AUSTRALIA. 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of any THE ADON ecmmenn. Mounted in Aluminium. 
small lens without disturbing long, 1} ins 


plates or films which may be diameter, weighs 43 ounces. 


in position. 
PRICE, including Solid Leathicr 
Case, £3 10 O nett. 


ILLUSTRATED BOOKLET wit! 
An excellent lens for all Specimens of Work 
artistic photography. PATENT. FREE. 
J. H. DALLMEYER, Ltd., Denzil Road, Neasden, London, N.W. 


Show Rooms :—25 NEWMAN STREET, w. 
MAKERS OF THE CELEBRATED DALLMEYER PORTRAIT LENSES. 


Frimca Dy KICHAKY CLAY aNv DONS, LIMITED, at 7& 8 bread Street Hill, Queen Victoria Street, in the City ef London, and published Macmitan 
anp Co., Limitep, at St. Martin’s Street, London, W.C., and Tus MACMILLAN Company, 66 Fifth Avenue, New 21, 


Can be used alone for higher 
magnification or larger plates. 
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{All Rights are Reserved. 


THE SAFETY 
ELECTRIG DARK ROOM LAMP. 


This lamp is provided with electric 
fittings and reversing switch for white 
and ruby light. The front 
window has grooves for 
safe-light, or ruby and 


s- ¥PRICE} 
. orange glasses; and a 
yN 84/ An entirely novel Instrument blank door on either side 
’ for shutting off illumina- 
for Serenertes and observing tion when not required. 
: living insects in the garden or | _ The body of the lamp 
PATENTEDS the house under high magnifi- | 
REGISTERED. cation without disturbing them Pdeptamntiinnitiieitee 
glasses, 5 ft. flexible 


or removing them from their | 
natural surroundings. 
The magnification can 

be varied from 12 to 


cord and plug, and 
two incandescent 
globes (8 candle 
power) .. £110 
Post Free, or of any 


Descriptive Pamphlet Post Free. 60 diameters. glass 

ven of SOLE MAKERS— , When ordering yoo 

NEWTON & CO., Catalogue 
OPTICIANS TO THE KING AND THE GOVERNMENT, 

3 FLEET STREET, LONDON. 

NEGRETTI & ZAMBRA,’S 

(JOHN J. GRIFFIN & SONS, LT» 

| KINGSWAY, LONDON, W.C. 


THERMOMETERS, 


“uy, 

‘ 


PETROLOGICAL,” 
from £6 10 0 


For OCEAN & LAKE SURVEYS, =44 
also for \ 
RIVERS AND WELLS, &c. 


“yy As supplied to all the 
important Scientific 
Expeditions the 
World. 


DEEP-SEA 


Full particulars post free on x E 
application to the Makers, ? 


Negretti & Zambra, 
THE BEST MICROSCOPES 88 HOLBORN VIADUCT, E.C. 


BY THE BEST MAKERS ONLY, 
Branches: 45 CORNHILL, & 122 REGENT STREET, 
LONDON. 


1907 
| 
e Kegistered as a Newspaper at the General Post Office.) P 
R 
THE 
| 
| 
) ss ay, 
: 
from £4 10 0 | 
er 
¥ % = 
S “ff, if SS 
¥ = 
AN 


XXXViil 


NATURE 


[ NovEMBER 28, 1907 


NOTICE. 


Proof Impressions of the Photo- 
gravure Portrait of Sir William 
Crookes issued with ‘ Nature"’ of 
November 7 can be obtained post 
free from the Publishers for 
5s. 3d. 


N.B.—A_ limited number of 
copies of the issue containing the 
portrait, and an_ article’ on 
Sir William Crookes by Prof. P. 
Zeeman, are still available, and 
can be supplied by post to residents 
in Great Britain for 6}d., and to 
residents abroad for 7d. 


OFFICE OF ‘‘NATURE,” 
ST. MARTIN’S STREET, LONDON, W.C. 


SWINEY LECTURES ON GEOLOGY, 
1907. 
Under the Direction of the TRUSTEES or the BRITISH 
MUSEUM. 


A Course of Twelve Lectures on ‘‘ Horses—Pasr anp Present ” will 
be delivered by Professor J. COSSAR EWART, M.D., F.R.S., in the 
Lecture Theatre of the Victoria and Albert Museum, South Kensington (by 
> sone of the Board of Education), during the month of December, on 

ondays, Fridays, and Saturdays, at 5 p m., beginning Friday, 6th, and 
ending Monday, 30th. Each Lecture will be illustrated by means of Lantern 
Slides and Lime Light. Admission to the Lectures free. Entrance from 
Exhibition Road. 

By order of the Trustees, 
E. RAY LANKESTER, 

British Museum (Natural History), Director. 
Cromwell Road, LondongS.W. 


UNIVERSITY COLLEGE, 


NOTTINGAM. 
RESEARCH SCHOLARSHIP. 

The Council of the University College, Nottingham, offer a SCHOLAR- 
SHIP for SCIENTIFIC RESEARCH, tenable for one year, of the value 
of £50, together with free admission to the College, open to any graduate 
of a British University. 

Candidates will be required to give evidence of suitable training and 
— for conducting an —— research. The successful candidate 
will be required to devote himself to some subject of research to be approved 
of by the Senate. 

Applications to be sent in not later than December 15, 1907, on Forms 
which may be obtained from the REGIsTRAR. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 

Applications are invited for the post of ASSISTANT LECTURER and 
DEMONSTRATOR in BOTANY. 

Salary, £130, rising by £10 a year to £180. 

Applications to be sent in not later than D: ber 14, add d to the 
REGISTRAR, from whom application forms and particulars as to duties, &c., 
may be obtained. 


Young Man, with experience of Museum 
Work, seeks position as Naturalist to Museum or Private Collector ; 
is prepared to travel. S. Maries, Stevenage, Herts. 


NORTHERN POLYTECHNIC INSTITUTE. 


HOLLOWAY, LONDON, N. 


Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.R.), 
Holloway Rd. Stn. (B. & P. Tube), & Highbury Stn. (G.N. Tube). 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 

Day and Evening Courses in the above under recognised teachers in— 


MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacation: 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE. 
BOMBAY, INDIA. 
PRINCIPALSHIP OF THE INSTITUTE. 

Applications are invited for the post of PRINCIPAL of the VICTORIA 
JUBILEE TECHNICAL INSTITUTE, BOMBAY, INDIA. Engage- 
ment for five years. Salary, Rupees 1,000, riging by annual increments of 
Ks. 62-8-0 to Rs. 1,250 per mensem. Full particulars may be obtained 


from the Advertisement Manager, Office of Nature. Appli« 
tions should be made so as to reach the undersigned on or before 


December 21, 1997. 
N. A. F. MOOS, B.Sc., F.R.S.E. 
Honorary Secretary of the Board of Trustees. 
Victoria Jubilee Technical Institute, 
Byculla, Bombay, India. 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE, 


BOMBAY, INDIA. 
PROFESSORSHIP OF CHEMISTRY. 

Applications are invited for the post of HEAD of the CHEMICAI, 
DEPARTMENT of the VICTORIA JUBILEE TECHNICAL 
INSTITUTE, BOMBAY, INDIA. Engagement for five years. Salary 
from Rs. 600 to Rs. 800 per mensem, according to qualifications. Full 
particulars may be obtained from the Advertisement Manager, 
Office of Nature. Applications should made so as to reach the 
undersigned on or before December 21, 1007. 

N. A. F. MOOS, B.Sc., F.R.S E., 
Honorary Secretary of the Board of Trustees. 
Victoria Jubilee Technical Institute, 
Byculla, Bombay, India. 


SELBY SECONDARY SCHOOL. 


The Governors of the above School will require in January the services 


of :— 
(1) An ASSISTANT MISTRESS qualified to teach English and 
other subjects. Salary, £120 per annum. 
(2) An ASSISTANT MISTRESS qualified to teach French and 
other subjects. Salary £100 per annum. 

Applications must be made on Forms to be obtained from the Clerk to 
the Governors, Mr. J. H. Banrorr, 33 Finkle Street, Selby, where they 
must be returned not later than December 7, 1907. Copies of not more 
than three recent testimonials must be sent with the application. 

Canvassing will be a disqualification. 


SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA, S.W. 
HEAD OF THE DEPARTMENT OF PHYSICS. 
The Governing Body invite applications for the position of HEAD of the 
DEPARTMENT of PHYSICS. Commencing salary, £250 per annum. 
The selected candidate may be required to take up the duties in January 


1908. 
Forms of application (which must be returned by November 30), together 
with Memorandum of Duties, may be obtained on sending a stamped an! 
addressed envelope to the SECRETARY. 


UNIVERSITY OF GLASGOW. 
LECTURESHIP IN PSYCHOLOGY. 


The University Court of the University of Glasgow having resolved to 
institute a Lectureship in Psychology, G&neral and Experimental, wil! 
make an appointment thereto on December 12 next. 

Particulars of the duties, emoluments, &c., may be had on application to 
the Secretary, University Court. 

University of Glasgow, 

November, 1907. 
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BIRKBECK COLLEGE, BROWNING’S 


;REAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
Conrses of Study under Recognised Teachers of the University of = 
London for Degrees in Science and in Arts. & 


Chemistry Wenn, B MICROKAM ”—ReEcp.) 
fA. Grirrirus, D.Sc. ; D. Owen, B.A., B.Sc. A simple yet Instru- 
y B. W. Crack, B.Sc. ment for Photogr aphing 
Botany ... - D.T. Gwynne-VauGuan, M.A. Objects under the Micro- 
Geology . J. W. Evans, D.Sc.; A. M Davigs, D.Sc. | 2 , 
Mathematics E. H. Smart, M.A.; C. V. Coates, M.A. 5s. 
Classics .. F. A. Wricut, M.A. ;G. S. Ronertson, M.A. Screen and Double Dark 
French .. V.E. Kastner, B.és.L. Slide 6s. 6d 
eography G. G. M.A., B.Sc. 
History... Succomne, M.A. 
Logic (G. ArmiraGe-Smitu, M.A., D.Lit. 
“1G. C. Rankin, M.A. Brass Adapter, do. 3s. 6d. 


No. 3, being of Lantern 
Size, 1s eminently 
adapted for making 
direct contact 
Micro, Lantern 
Slides. 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 
wlendar 3d. (post free 5d.), on application to the Secretary. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—Required (1) Master for highest Chemistry, Public 
School. Salary, £140, non-resident. (2) Chemistry and Elementary 
French and German, Grammar School. £150, non-resident. (3) 
Chemistry, Physics, Maths., and either Drawing or Geography. £120, 
non-res. (4) Chemistry to Matric. Standard and assist with other 
work. important School. £90, resident. Address—GriFFiTHs, SMITH 
PoWELL AND SMITH, Tutorial Agents (Estd. 1833), 34 Bedford Street. 
Strand. Many other vacancies for Science, Mathl. and other Masteis 


MORLEY COLLEGE Science Gossip says : —‘* From a personal experience we can vouch 


(FOR WORKING MEN AND WOMEN). for the fact that it is capable of doing fairly critical work, and it 
WATERLOO ROAD, S.E is therefore specially suitable for students in the photographing 
; Sette i= of botanical, entomological and histological specimens.” 
LECTURER in CHEMISTRY and PHYSICS required on two | Knowledge (Microscopi ical Editor) says :—‘‘I have seen this class 
evenings per week of not more than two and a half hours. Applications, | of camera used by ardent photographers who have wished to 
accompanied by copies of testimonials, should be forwarded before December secure a photograph of a unique or interesting specimen.” 


1 to the Principal, CHARLES RopEN Buxton, M.A. 


JOHN BROWNING, 78 STRAND, LONDON. 


KING’S COLLEGE, LONDON. 
ESTAB. 1765 No.: 7804 CENTRAL. 


UNIVERSITY OF LONDON. 
' APPENDIX R (to the Index of Spectra), 
The Council invite applications for the post of ASSISTANT LECTURER | containing Chromium, Palladium, Polonium, and Ex-radio. Now ready. 


and DEMONSTRATOR in ZOOLOGY. Salary, £150. Applications : 
should be sent in by December 9. For conditions apply to SECRETARY. Post free on receipt of P.O.O. for 5/-. 
WALTER SMITH, Secretary. The other parts of this work are :— 
Index of Spectra (bound . £1 10 
Wanted, the services of a Marine Biologist J tod 17 0 


to report upon the fisheries in India. with special reference to the pre- 
sent physical condition and future prospects of the Pearl Oysters found 
therein, and to make observations and experiments on the life-history 
and habits of the Oysters, and to make recommendations as to the 
cultivations of the Oyster Banks.—Apply, with copies of testimonials, 
stating qualifications and salary expected, to Mr. Naranyi 
Dwarkapas, Whiteaway Laidlaw Buildings, Hornby Road, Fort, 
Bombay, from whom further particulars can be obtained. 


Wanted, the services of an able, experienced FLAME-SPECTRUM OF BARIUM 


Geologist for making a complete regular Geological Survey of Lands, —, BI N ocUu LA R SPECT ROSCOPE. 


and for making a detailed report thereon with special reference to the 


economical minerals and ores found therein.—Apply, with copies of Photograph taken with the ‘ Shirley” Spectrograph. 
testimonials, stating qualifications and salary expected, to Mr. NARANJI FOR PKICE LIST OR FURTHER DETAILS APPLY TO 
Dwarkapbas, Whiteaway Laidlaw Buildings, Hornby Road, Fort, Dr. W. MARSHALL WATTS, 
Bombay, from whom further particulars can be obtained. “SHIRLEY,” VENNER ROAD, SYDENHAM, S.E 


RA DIVO WM 


IN ALL STRENGTHS 


From 40-7,000 Units (for demonstration purposes) 


To 1,800,000 Units (for the most critical research work) 
IN TUBES OF 2}, 5, AND 10 MILLIGRAMMES. 


ga@- NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, giving full scientific 
particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Ciirmists, 


71 & 73 DUKE evasat, GROSVENOR SQUARE, LONDON, w. 
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THE 


POLYMETER 


An accurate miniature Meteorological 
Observatory for Scientific, 
Industrial, and Hygienic purposes. 
Invaluable for Forecasting the Weather. 


a This instrument has been accorded eulogistic 
notices in ‘‘ Nature” and ‘‘Symons’s Meteorological 


Magazine.” 
PRICE 255 /={ 


Pamphiet, fully describing its many applications, how 
to use, and the results obtainable, post free. 


A.GALLENKAMP & CO.,Ltd. 


19 & 21 SUN STREET, 
FINSBURY SQUARE, LONDON. E.C. 


or Centigrade Scale. 


W. WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16 cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 
With Scales reading mm. £6 
05 ” 7 0 
‘oz 5, 710 
8 5 


1 BELMONT ST., CHALK FARM, LONDON, N.W. 


MICRO. LANTERN SLIDES. 
SETS FOR SALE OR HIRE 
to illustrate the various books on Microscopie Objects, including :— 
Wood’s Common Objects of the Microsc.pe, Kerr's Nature through 
Microscope and Camera, Cooke's One Thousand Objects for the Micro. 
scope, Scherren’s Through a Pocket Lens, Wright’s Popular Handbook 
to the Microscope. 
Catalogue on Application, 


Cc. BAKER, 244 HIGH HOLBORN, LONDON. 


BIRKBECK BANK 


EsTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
23 PER CENT. INTEREST 


allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars, POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


SCIENTIFIC WORTHIES 


A List of this Series of Steel 

and Photogravure Portraits of 

Men of Science will be sent 

post free to any reader of 

**Nature ” on application to 
the Publishers. 


ST. MARTIN’S STREET, LONDON, 


Ww.Cc, 


IMPROVED 
THERMOGRAP*:. 


DARTON’S 
RECORDING 


IN STRONG METAL CASE. 


Very finest workmanship throughout. eee ACCURATE. 


Fitted with Eight-day Clock 
BAROGRAPH to match . 4 
(Self- Recording £6 10 0 


DARTON’S HYCROGRAPH 
Write for our New Illustrated List of 
Instruments of ALL KINDS, Post Fre 


F. DARTON & GO., 
LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pai 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
bed easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 


It begins to liquefy air in from 6 to ro minutes after the admission of «r 
at from 150 to 200 atmospheres pressure, making over a litre of liquid pr 


hour. 
It requires no auxiliary refrigerant and produces a perfectly clear liquid 


which requires no filtering. 
The operator has only one gauge to watch and one valve to control. 
HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For prices and particulars of the above and commercial 
apparatus of the same description’ manufactured under 
the Linde and Hampson patents apply to 

Ltd., 


THE BRITISH OXYGEN co., 
ELVERTON STREET, WESTMINSTER, S.W. 


(Formerly Brin’s Oxygen Co., Ltd 
SECOND-HAND 
PRISM FIELD GLASSES. 


Ross 8x ..£315 O 
Zeiss 8x 415 0 
GOERZ 9x 415 0 


CLARKSON’S,* 
The Second-hand Optical Mart. 
(Opposite the Gray’s Inn Road.) 


PHCNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E .C. ESTABLISHED 1782. 
WORKMEN’S COMPENSATION. 
BURGLARY 


PERSONAL ACCIDENT. 
FIDELITY GUARANTEE. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, an‘! 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., R. LLOYD 
PRAEGER, B.A., and ROBERT PATY ERSON, F.L.S. 
Annual Subscription, 5s. Post Free to any Address. 


Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Li 
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Sales by Auction. 


THE BACKHOUSE COLLECTION. . 
of Fossil Mammalian Remains. 


Mr. J. C. STEVENS will offer, at his 
Rooms, 38 King Street, Covent Garden, London, W.C., on MONDAY, 
December 2, the important COLLECTION of FOSSIL MAM- 
MALIAN REMAINS formed by the late JAMES BACKHOUSE, 
Esq., of York, including a fine Series from the Norfolk Forest Bed, 
among which is the well-known Jaw of the Sabre-toothed Lion, 
Macherodus, and some Chipped Flints attributed to Man. The Suffolk 
Crag Series includes some good Teeth of Mastodon, and many beauti- 
fully polished Sections of Teeth, as well as Cetacean Rostra, Rhino- 
ceros, Tapir, and other Mammalian Teeth, with Remains of Fishes, &c. 
Fine Mammoth Teeth are among the Collection from the Thames 
Valley, and also in the Series dredged from the North Sea. The Cave 
Series includes two fine Bear Skulls. There are a number of Bones of 
the Great Auk. Also a few Lots of Fossils from older formations, and 
some recent Skulls, including that of a Gorilla, Lion, Tiger, &c. 


On view day prior to Sale and morning of Sale. Catalogues, in course 
of preparation, may be had on application. 


BRITISH LEPIDOPTERA. 
TUESDAY NEXT art One o’cLock. 


MR. J. C. STEVENS will Offer at his 
Rooms, 38 King Street, Covent Garden, London, W.C., the Collection 
of BRITISH ICRO-LEPIDOPIERA formed by the late C. G. 
BarrEtT, Esq., F.E.S., and the Collection of BRITISH MACRO- 
LEPIDOPTERA formed by the late Mr. Cross of Ely, containing 
extensive series ot well set specimens in fine condition. 


Catalogues on application. On view day prior 10 to 4 and morning of sale. 


SALES OF MISCELLANEOUS PROPERTY. 


MR. J. C. STEVENS begs to announce 
that SALES are held EVERY FRIWVAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the cisposal of MICRO- 
SCOPES, SLIDES, and OBJ ECTIVES—Telescopes—Theodolites— 

vels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 


On view Thursday 1.30 to 5.30 and morning of Sale. 


DEEP-SEA FISH. 


A series of enlarged models in plaster representing 14 very 
interesting species. These are very carefully prepared and coloured, 
are scientifically accurate, and form an instructive exhibit. Additions 
will be made to this series. 

Write for List. 


ROBERT BROGDEN, 28 Colville Square, London, W. 


RADIUM WANTED. 


Messrs. ARMBRECHT, NELSON & CO. 
are now open to purchase Radium of the 


VERY HIGHEST ACTIVITY. 


71 & 73 Duke Street, Grosvenor Square, London, W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local) Modern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge ‘Type-writing Agency, 
10 Duke Street, Adelphi, W.C. 


‘GLASS BLOWING. 


ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING 
carried out quickly ard correctly from rough sketch at Moderate Charges. 
ANY FORM OF GLASS APPARATUS REPAIRED. 
DEMONSTRATIONS given here, or at Colleges, é&c. 


ACTUAL MAKER of 4/L K/NDS of X-Ray, Geissler and other Vacuum 


Mercury Pumps, High Frequency Electrodes, & 


JUST PUBLISHED. 8vo. 3s. 6d. 


A COURSE OF PRACTICAL 
ORGANIC CHEMISTRY 


By T. SLATER PRICE, D.Se., Ph.D., F.I.C., 
Head of the Chemical Department of the Birmingham Municipal 
Technical School; and 
D. F. TWISS, M.Sc., A.I.C., 
Lecturer in Chemistry at the Birmingham Municipal Technical School. 


LONGMANS, GREEN, & CO., 39 Paternoster Row, London, E.C. 


JOHN WHELDON & CO., 


Having acquired the few remaining Sets of 


Dr. M. C. COOKE’S 
ILLUSTRATIONS OF BRITISH FUNGI, 


Comprising 1198 finely executed coloured plates, with several figures 
on each 
(Originally published at £30 8s. in parts), 
Are offering the same for a short time 
In 8 vols., roy. 8vo, green cloth gilt, gilt top, for £12 12s. net cash 
Or in the 76 original parts, wrappers, for £11 11s. net cash. 


88 GREAT QUEEN STREET, LONDON, W.C. 


THERE ARE NO 
CON FLIctTs 
BETWEEN 
WORKERS IN SCIENCE 
AS TO THE VALUE OF THE FIRM ~~ 
E. GEORGE & SONS agoner. 


‘They can supply cheaper, cleaner copies of any procurable books or 
periodicals than any other firm in the trade, and twice as quickly. Write 
to them at their address—151 WHITECHAPEL ROAD, LONDON, ENG. 

We can supply a complete bound set of Nature.” 


FOREIGN SCIENTIFIC BOOKS 


supplied quickly and cheaply. 
References in principal towns at home and abroad. 


Catalogue of standard and recent works post free. 


W. MULLER, “ Grape St., New Oxford 8t. 


(LATE oF 59 CasTLeE STREET East.) 


NATURE. 


The number for last week (November 21) contained :— 


Modern Science and American Technology. 

The Philosophy of a Biologist. 

The Hamburg Expedition to South. Western 
Australia. By J. W. G. 

Our Book Shelf. 

Letters to the Editor :— 
The Wehnelt Kathode in a High Vacuum. FREDERICK 
Soppy.—The Interpretation of Mendelian Phenomena. 
J. T. CUNNINGHAM ; G. ARCHDALL REID.—The Wind- 
ing of Rivers in Plains. R. D. OLDHAM.—‘‘ Magic 
Mirror” Effects. DOUGLAS CARNEGIE. 

Notes on Ancient British Monuments. I. (///us- 
trated.) By Sir NorMAN Lockyer, K.C.B., F.R.S. 

Plague and Fleas. By J. W. W. S. 

The International Association of Seismology. 

Sir F. L. McClintock, K.C.B., F.R.S. 

Notes. (///ustrated.) Qur Astronomical Column. 

Science at the Franco-British Exhibition of 
1908. 

The Extinct Vertebrate Fauna of Patagonia. 
By R. L. 

Hydrology in the United States. 

University and Educational Intelligence, 

Societies and Academies. 

Diary of Societies. . 

Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 7d. 
from residents abroad. 
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& LIst. 


SECOND IMPRESSION NOW READY. 


THE MAN-EATERS OF TSAVO, 


AND OTHER EAST AFRICAN ADVENTURES, 
By Lieut.-Col. J. H. PATTERSON, D.S.O. 
With a Foreword by FREDERICK COURTENEY SELOUS. With numerous Illustrations. 8vo, 7s. 6d. net. 
MINING TAB LES Being a Comparison of the Units of Weight, Measure, Currency, Mining Areas, &c., «/ 
© different Countries; together with Tables of Equivalents, Constants, and other dat». 
Useful to Mining Engineers and Surveyors. By F. H. HATCH, Ph.D., F.G.S., and E. J. VALLENTINE. 8vo. 
6s. net. [Next week. 


THE WEIGHTS AND MEASURES OF INTERNATIONAL 
COMMERCE. eas and Equivalents. By F. H. HATCH, Ph.D., and E. J. VALLENTINE. 8vo. 2s. 6d. net. 


[Next week. 


SIR OLIVER LODGE. 


mingham. Third Edition, Revised. With Illustrations. Crown 8vo. 6s. [ Friday. 
VOLUME II. NOW REA 


THE ELEMENTS OF ELECTRICAL ENGINEERING. for Technical 


Schools and Colleges. By Prof. W. S. FRANKLIN and Prof. W. ESTY. Vol. Il. ALTERNATING CURRENTS. 


Illustrated. 8vo. 15s. net. «", Previously published, Vol. I. 


STEAM AND OTHER ENGINES, tna Wechanical Bugineering at 
Municipal Technical Institute, West Ham. Globe 8vo.  §s. 


NATURE.—“ An admirable little work . . . which students in the early part of a course on mechanical engineering will 
greatly appreciate, for it is well and clearly written, and covers a wide range of modern practice.” 


nswers, 35. 


EDUCATIONAL NEIWS.—** This is one of the most meritorious publications in this department for some time. It aims 
at (and successfully) producing a clear conception of units. accuracy, quickness, and reasoning power.” 


A FIRST COURSE IN THE DIFFERENTIAL AND INTEGRAL 


CALCULUS. By Professor WILLIAM F. OSGOOD, Ph.D. Crown 8vo. Ios. 6d. 


COMPUTATION AND MENSURATION. ® 


NEW PHOTOGRAPHS OF MARS. LOWELL, 
See ‘‘ The Century Magazine” for November. Price 15. 4d. 

THEE SCHOOL dD. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
StxPENCE MONTHLY. YEARLY VOLUME, 7s. 6d. NET. 


PRINCIPAL CONTENTS FOR DECEMBER. 


The Fundamentals of Education. By the Rev. A. E. Crawley, M.A.—Tenure of Assistant Masters in 
Public Secondary Schools.—_The New Regulations for Secondary Schools. By H. Bompas Smith, M.A.— 
The London Day Training College. By G. F. Daniell, B.Sc.—Class-Room Phonetics. III. By Hardress O’Grady. — 
Revised Views in History. III. By A. J. Evans, M.A.—Books of Travel as an Aid to the Teaching of 
Geo —. By F. D. Herbertson, B.A.—The Health of Secondary-School Pupils in London.—Nature- 
Study in Secondary Schools. By J. S. Davis, M.A.—Correspondence: Chemistry as a School Subject. |y 
Chemist ; Lionel M. Jones, B.Sc. ; E. I. Lewis, B.A., B.Sc. ; May Bateman, B.Sc.—The Refractive Index of a Liquid. 
(Illustrated.) By W. D. Eggar, M.A.—Seeds and Seedlings. (lllustrated.) By Ernest E. Unwin, M.Sc.—The Board 
of Education on the Teaching of Latin. By G. F. Bridge, B.A.— University Work in the Training Colleges. By John Miles.— 
The National Home- Reading Union. By the Rev. J. B. Paton, D.D., and A. M. Read.—-Index to Vol. IX. 


MACMILLAN AND CO., Ltp., LONDON. 
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Damaged Agate 
Knife Edges 
replaced in a few 
minutes. 


With our registered Beam 
the Agates are so fitted that 
should they be damaged at 
any time a new Agate may -..: 
be fitted without sending # ae 


STANDLEY BELCHER 
and MASON, Ltd., 


Scientific Instruments 
and Chemicals, 
LUDGATE HILL, 
BIRMINGHAM. 


TELEPHONE: 3825. 
TELEGRAPHIC ADDRESS: 
‘* LABORATORY, BIRMINGHAM.” 


BARLINGS SLIDE RULES POTECHNICAL USE 


SCIENTIFIC 


New Cat CULATING RULE, 11 in. with 
longitudinal spring, and with special cursor having 


cit KM all the usual scales, and in addition, log log 
and volt scale, giving: (1) Involution with 
fractional powers, (2) Evolution with fractional 
roots, (3) Potential loss of voltage, for Electrical 

and Mechanical Engineers ; in case, 13% 6d. 


Ww 


Established 1851. 


Book oF INSTRUCTIONS FOR SLIDE RULE, containing many pages of full size diagrams, 18. 6d. 
ALL MAKES OF SLIDE RULES SUPPLIED FROM STOCK. 


H. HARLING, 47 Finsbury Pavement, London, £.C.; and at Grosvenor Works, Hackney. 
t- FULL ILLUSTRATED CATALOGUE, 13th Edition, 104 pages (covering every requirement), Post Free. 


List of Stipe Ru es (excerpt from Full Catalogue) post free. 


Scientific Instrument Makers, 
GRANTA WORKS, 


HIBBERT’S 
PATENT 
MAGNETIC 
BALANCE. 


PRICE, as illustrated, £1 14 O 


WRITE FOR SPECIAL PAMPHLET, 


W. G. PYE & CO., 


CAMBRIDGE, ENGLAND. 


ILLUSTRATED CATALOGUE POST FREE. 


NEW DOUBLE 
CONDENSER. 


THE “IDEAL.” 


This is the best and cheapest Condenser on 

the market; all delicate parts are protected 

by outer jacket, and the water cannot over- 

flow into the distillate. Made in two sizes, 6” 
and 8”, 4/6 and 5/6 each. 


fae Nature says :—‘‘ This is one of the most com- 
pact and efficient condensers which has come before our 
notice. We have tested it for condensing such volatile 
substances as ether, carbon disulphide, and acetone, 
and have found that even with rapid distillation the 
condensation is very complete. Generally speaking, 
in order to condense these substances satisfactorily, it 


is necessary to employ a very long condenser ; of course, 
this means using a great amount of bench space. As 
the new condensers are used in a perpendicular posi- 
tion, the saving in space is aie great. 


SOLE MAKERS— 


BREWSTER, SMITH & CO., 


6 CROSS STREET, 
FINSBURY PAVEMENT, LONDON, E.C. 


All kinds of Apparatus for Science Teaching. 


NEW LANTERN SLIDES. 


THE FARREN SERIES 


I WILD BIR 


BIRD LIFE. 


LIST NOW READY, 


Also a further selection of 


THE CHARLES KIRK SERIES 


— OF — 


ALL DIRECT FROM NATURE. 


WILD BIRDS AT HOME. 


I Sole Makers 


1 SANDERS & CROWHURST, 


SHAFTESBURY AVENUE, LONDON, wW. 


JAMES SWIFT & SON, 


Manufacturing Opticians to all Scientific 
Departments of H.M. Government. 


We are able to announce that owing to our having received 
another consignment of suitable FLUORITE from abroad, 
we are in a position to continue the manufacture of our 3 m/m 


and 2 m/m APOCHROMATIC Objectives. 


3 m/m N.A, 1°36 £8 8 O 
3 m/m N.A. 1°40 10 0 O 
2 m/m N.A. 1°40 880 


Onless otherwise ordered, these peo are corrected for the Con- 
tinental tube length. 


University Optical Works, 
81 TOTTENHAM COURT ROAD, LONDON, W. 
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THE “ PEANDAR” (?. and x.) SET OF 
STANDARD METEOROLOGICAL INSTRUMENTS 


Eminently suited for use in small Observatories, 
Schools, and for Private Observers. 


Wet and dry Buly Thermometer. 


E. Leybold’s Nachfolger, 
COLOGNE. 


The only agent for the sale of” and 
the only licensee to manufacture, 


can 
with: 
10 


the © 


DR. GAEDE’S 
NEW HIGH-VACUUM PUMP 


English Patent No. 17741. 
Guaranteed Vacuum: 0°00004 m.m. 


The Pump evacuates a Roéntgen tube, from 

atmospheric pressure to Ré6éntgen-vacuum, in 

24 minutes, and renders it possible to obtain 

in the shortest time the highest rarefaction 
yet reached. 


been 


“ Student's” Fortin’s Standard Barometer. 


know 


Qa For description of the Pump see NATURE, 
No. 1970, Vol. 76, p. 340. 


PRICE, without Mercury - - £16: 10:0 


As illustrated, best quality, £6 6 O including 
one year. Packed and delivered free to any Railway Station in U.K 


N.B.—AIl the above Instrumen's will pass the Kew Observator test. 
Kew Certificates, if desired, £1 126. Gd. extra. Delivery from Stock. 


PASTORELLI & RAPKIN, LTD,, THE 


PRONOUNCED IMPROVEMENTS. 


ZEISS 


New Model 


PRISM GLASSES. 


Increased Illumination. 
Larger Field of View. 


Fungus Proof. 
Durability in the Tropics. 


Splendid Definition up to |the 
Margin. 


SPECIAL TYPES FOR: 
MARINE and NIGHT USE. NATURALISTS. 
DEER STALKING (Monoculars and Binoculars), 


New Booklet ‘‘Tn’’ Post Free. 


CARL ZEISS, * regent street, London, w. 
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Cailendar’s Patent Mechanical Equivalent 
of Heat Apparatus. 


By means of this apparatus a lecturer 


can determine the Mechanical Equivalent to 


within $ per cent. in front of his class within 


10 minutes from the time of commencing 


the experiment. 
We are glad to announce that we have 


been able to reduce the price of this well- 


known piece of apparatus to 


10 


Complete with Glass Thermometer and one 
spare Brake Band without Motor. 


DELIVERY FROM STOCK. 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., Lro., CAMBRIDGE, ENGLAND. 


NEW DESIGNS 


Roéntgen Ray and 
High Frequency Apparatus, 


GIVING GREATER FACILITIES 
AND MORE CONTROL. 


For Full Particulars and Prices 
write for our New Price List ‘‘ E.”’ 


MARGONI'S 
+ WIRELESS TELEGRAPH CO., LTD., 
 Tyssen Street, Dalston, London, N.E. 


OFFICE: WATERGATE HOUSE, YORK BUILDINGS, ADELPHI, W.C. 
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PRACTICAL EXERCISES IN 
CHEMISTRY. By G. C. DONINGTON, M.A. 
Globe 8vo. 2s. 6d. 

AN INTRODUCTION to the STUDY 
OF CHEMISTRY. By Prof. W. H. PERKIN, JR., 
Ph.D., F.R.S., and BEVAN LEAN, D.Sc., B.A. (Lond. ). 
Globe’ 8vo, 25. 6d. 

A PRIMER OF CHEMISTRY. By 
Sir HENRY E. ROSCOE, F.R.S. Illustrated. With 
Questions. Pott 8vo, 1s, 

INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S 
Assisted by JoserH Lunt, B.Sc. Globe 8vo, 2s. 6d. 

LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, ~ R. ry Sixth Edition, thoroughly 
revised. Feap. 8v0, 4 

INORGANIC ‘CHEMISTRY FOR 
ADVANCED STUDENTS. By Sir H. E. ROSCOE, 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 4s. 6d. 

A TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Completely revised by Sir H. E. 
ROSCOE, assisted by Drs. H. G. COLMAN and A. HARDEN. 
8vo. Vol. I. The Non-Metallic Elements. New and 
Revised Edition. 21s. net. Vol. II. The Metals. 315. 6d. 
Vol. III. The Chemistry of the Hydrocarbons and their 
Derivatives, or Organic a ~? Parts II., IV., and 
VI., 21s. each. Part III., 18 


INTRODUCTORY CHEMISTRY tor 
INTERMEDIATE SCHOOLS. By L. M. JONES, 
ELEMENTS OF QUANTITATIVE 
ARAL By BAILEY, D.Sc, Ph.D. 
TABLES for QUALITATIVE CHE- 


MICAL ANALYSIS, ARRANGED FOR THE USE 
OF STUDENTS. By Prof. A. LIVERSIDGE, M.A., 
LL.D., F.R.S. 2nd Ed. Super Royal 8vo, 4s. ‘6d. net. 

AN INTRODUCTION TO THE 
SCIENCE AND PRACTICE OF QUALITATIVE 
CHEMICAL ANALYSIS, INORGANIC. By CHAP- 
MAN JONES, F.I.C., F. GS. , &c. Second Impression. 
Crown 8vo, 6s. 


PRACTICAL INORGANIC CHE- 


MISTRY. ByG.S. TURPIN, D.Sc. Globe 8vo, 2s. 6d. 
LESSONS IN ORGANIC ~HEMIS- 
TRY. By G.S. TURPIN, D.Sc. 2s. 
A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 
INORGANIC CHEMISTRY. By Prof. 
I. REMSEN. Crown 8vo, 6s. 6d. 
ORGANIC CHEMISTRY. By Prof. 
I. REMSEN. Crown 8vo, 6s. 6d. 
The ELEMENTS of CHEMISTRY. 
By Prof. I. REMSEN. 11thImpression. Feap. 8vo, 2s. 6d. 
COLLEGE TEXT-BOOK of CHE- 


MISTRY. By. Prof. I. REMSEN. Extra Crown 8vo, 
8s. 6d. net. 


A JUNIOR COURSE of PRACTICAL 

CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 

With a Preface by Sir H. E. Roscor, F.R.S. Eighth 

Edition. Globe 8vo, 2s. 6¢. Questions, 35. 

PRACTICAL CHEMISTRY. By R. 

ABEGG and W. HERZ. Translated by H. CAL- 
VERT, B.Sc. Crown 8vo, 6s. 


MACMILLAN & CO.’5 BOOKS FOR STUDENTS OF CHEMISTRY 


| THEORETICAL CHEMISTRY tion 


THE STANDPOINT OF AVOGADRO’S RULE Any 
THERMODYNAMICS. By Pro. WALTER 
Ph.D. 8vo. 155. net. 


The PRINCIPLES of INORGANIC| 


CHEMISTRY. By Prof. WILHELM OSTWALD. 


Translated by ALEX. FINDLAY, M.A., Ph.D., D.Sc] 


Second Edition. 8vo. 18s. net. 


PRACTICAL ORGANIC CiE, 


MISTRY FOR ADVANCED STUDENTS. 3, 
Prof. JULIUS B. COHEN, Ph.D. Globe 8vo, 35. 67,” 
THEORETICAL ORGANIC CHE. 
MISTRY. By Prof. JULIUS B. COHEN, Ph. D. GI. 8 vo, 6;, 


AN EXPERIMENTAL STUDY OF 
GASES. By Prof. M. W. TRAVERS. 8vo, Ios. net. 


THE GASES of the ATMOSPHERE. 
F.R. Ss. Third Edition. Extra 

A DICTIONARY OF CHEMICAL 
SOLUBILITIES, INORGANIC. By A. M. COMEY, 
Ph.D. Demy 8vo, 15s. net. 


PRINCIPLES OF INORGANIC 
CHEMISTRY. By HARRY C. JONES, Associate 
Professor of aged nw in the Johns Hopkins 
University. 8vo. 


ELEMENTS OF PHYSICAL CHE. 


MISTRY. By Prof. HARRY C. sONES. 8vo. 17s. net. 


ELEMENTS of INORGANIC CHE. 
MISTRY. By Prof. HARRY C. JONES. Cr. 8vo. 6s. 6¢. 


THE THEORY of ELECTROLYTIC 
DISSOCIATION AND SOME OF ITS APPLICA. 
TIONS. By Prof. HARRY C. JONES. Cr. 8vo. 7: 


net. 

CHEMISTRY OF THE PROTEIDS. 
By GUSTAV MANN, M.D. (Edin.), B.Sc. (Oxon.}. 

8vo. 15s. net. 

The SCIENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By Prof. WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
M‘GOWAN, Ph.D. Second Edition. Crown 8vo, 6s. net. 


MANUAL of PHYSICO-CHEMICAL 


WALKER By Prof.W. OSTWALD. Translated 
J. WALKER, D.Sc., Ph.D. Illustrated. 8vo, 75. net. 


INTRODUCTION TO PHYSICAL 
CHEMISTRY. By Prof. JAMES WALKER, D.Sc., 
Ph.D., F.R.S. Fourth Edition. 8vo, ros. net. 


CHEMICAL TECHNOLOGY AND 
ANALYSIS OF OILS, FATS, AND WAXES. By Dr. J. 
LEWKOWITSCH, M.A., F.I.C., &c. In Two Volumes. 
With 88 Illustrations and numerous Tables. Third Edition. 
Entirely Rewritten and Enlarged. Medium 8vo, 36s. net. 


LABORATORY COMPANION 10 
FATS AND OILS INDUSTRIES. By Dr. J. LEW: 
KOWITSCH, M.A., F.I.C. 8vo, 6s, net. 

SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. Founde: on 
the German of Drs. G. SCHULTZ and P. JUL!US. 
Second Edition. Revised throughout, and ee en- 
larged. By Prof. ARTHUR G. GREEN, F.I.C., F.< 
Royal 8vo, 21s. net. 

HISTORY OF CHEMISTRY 
FROM EARLIEST TIMES TO THE PRES!NT 
DAY. By Prof. ERNST VON MEYER, Ph.D. Trans- 
lated by GEORGE McGOWAN, Ph.D. Third Edition. 
8vo, 175. net. 


MACMILLAN AND CO., LTD., LONDON. 
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RYSTALLOGRAPHIG MODELS 


e with the new edition of the Mikroskopische Physio- 
by H. Rosenbusch and E, Wiilfing, we have rearranged 


graphic 
grat! section of Crystal-Models of Wood, which now consists of 


ve - is representing 78 of the minerals described in the book. 

Price £6 5 O 
he sz manner our Collection of orientated thin sections of 
the petrographiecally important minerals has. been essentially 
rearrau.;d and enlarged, and now comprises 220 thin sections 


320) of 134 different minerals. All the sections are care- 
mined as regards their accuracy. Price £19 10 0 
Colleetion of 170 thin sections. Price £13 10 O 
al-Models of Glass for the demonstration of the symmetry 
tening figures, constructed by Prof. Dr. Georg Wulff of 
hau. Set of 16 Models. ... is ne Price £3 10 O 
je! for the deduction of the figure of the faces of the 
hedron and its plane-angles, constructed by Prof. Dr. 
f Breslau. Price £1 10 O 
lel for the demonstration of the ecircular-sections of the 
u ellipsoid, constructed by Prof. Dr. Hintze of Breslau. 
Price £1 5 O 


Hintz 
Mo 
triax! 


Net, 
RE, 


Extra 


CAL 


edraw attention to our //lustrated Crystallographic Catalogue 
0.19, and to the supplement to our general catalogue, con- 
aining new arranged technological and chemical-mineralogical 
ollections; collections of ore deposits; collections for the 
Hemonstration of the weathering of rocks and the forming 
of soil, &c. 
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Sc., 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 


EsTABLISHED 1833. ESTABLISHED 1833. 
PL. ATI N U NI UTENSILS, WIRB, 
FOIL, RESIDUES, &c. 
PURCHASED AT HIGHEST PRICES. 
L.SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 


CRUCIBLES, SCRAP, 


New dismountable Bookcases with movable shelves, for 
Libraries, Booksellers, &c. Sole Agent: V. SCHLIENGER, 15 Great 
Chapel Street, Oxford Street, London, W. Catalogue and price list 
free on application. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


| 
“SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for Nature Study. 


CABINETS & APPARATUS 


manufactured for all branches of Natural 
istory. 


Specimens preserved and mounted by 
first-class workmen. 


Full catalogue post free. 


36 STRAND, LONDON, W.C. 


| SAVAGE CURIOSITIES. 
| ETHNOGRAPHICAL SPECIMENS. 


Stock of over 12,000 Specimens of Weapons, Implements, Ornaments, 
Dress, Idols, Musical Instruments, &c., &c., used by all the Races of 
Mankind, for sale at very ow prices. All objects guaranteed genuine. 
Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., 
prices from 25s. ; also mounted Horns.—Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, 4d. monthly, 3s. 6d. 
yearly, Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


THE MICRO-RESEARCH INSTITUTE. 
141 FULHAM PALACE ROAD, LONDON, W. 


Projected for the encouragement of Study and the Diffusion of Know- 
ledge in all Branches of Microscopical Science. 
SLIDES, from 1/- each, in all departments of Microscopy, prepared 
by experts. 
**The Microscopical Review” (a Monthly Journal and Official 
Organ of the Institute) will appear, commencing November. 
fa Write for Descriptive Prospectus (showing great privileges avail- 
able to Members of the Institute at the nominal fee of 5/- a 
year) post free. 


MINERALS. 


} Just received, with a large number of others, 
Native Tellurium, Hessite, Sylvanite, Cleveite, Whewellite, 
Nagyagite, Pink Tourmaline, Autunite, Essonite, Covellite, 
Piedmontite, Wardite and Variscite, Plumosit, Alurgite, 

| Colemanite, Vanadinite, Miargyrite, Anatase, &c., &c. 
CATALOGUES & SPECIMENS FOR SELECTION, POST FREE. 

| 

THOMAS D. RUSSELL, 
1414 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


ohn St. is opposite Gray's Inn Gardens, Theobald’s Road, and reached from 
Holborn by Warwick Court (opposite Chancery Lane) or Gray’s Inn Road. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 2841 Western. Tel. Add., ‘* Meteorites,’ London. 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” | 


& s. d.| To act Praces ABroap:—- 
Yearly 18s: 0 Yearly . 110 6 
Half-yearly 014 6 Half-yearly . 015 6 
Quarterly . 076 Quarterly 080 


A charge of 6d. is made for changing Scotch and Irish Cheques). 


OFFICE: ST MARTIN’S 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editoria 
The telegraphic address of NATURE zs ‘‘ PHusIS,’’ LONDON. 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. od. 


Cheques and Money Orders payable to MACMILLA 


Telebhone—GERRARD, 8830. 
CHARGES FOR ADVERTISEMENTS. 


O 2 6 Quarter Page, or Half 
115 0 


*Three Lines in Column 
9 a Column ‘ ° 


One Sixteenth PageorEighth Col.10 0 

ne Sixteenth Page,orEighth Col. 

One Eighth Page, or Quarter HalfaPage,oraCol. 3 5 0 
Column . - 018 6 Whole Page 6 60 


* The first line being in heavy type is charged for as Two Lines. 


& CO., Limited. 
STREET, LONDON, W.C. 
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MOSCICKI 
CONDENSERS 


For WIRELESS TELECGRAPHY, SPECTRUM ANALYSIS, 
LABORATORY AND TECHNICAL USE. 


As used by Mr. W. DUDDELL, F.R.8., for his Lecture 
at the B.A. Meeting at Leicester. 


gm See NATURE, April 25, page 614. 


Lists on application to the Sole Agents— 


ISENTHAL & CO., 
85 MORTIMER ST., LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


TATE’S 


SPECIFIC GRAVITY BOTTLE. 


REG? 502950. 


(1) 


25 grammes, S/~; 50 grammes, S/G; 1000 grains, 5/6. 
ACCURACY COMBINED WITH SPEED AND SIMPLICITY. 


The Stopper when about to be inserted should be as Fig. 3. 

Turn the tap as shown in Fig. 2. 

A filter my spill should be used to soak up any surplus /iquid 
in tube A. 

Any expansion due to increase of temperature will force the 
liquid up into the safety tube B.C. 


TOWNSON & MERCER, 
34 Camomile Street, LONDON, E.C. 


UNIVERSAL” SET OF 
METEOROLOGICAL INSTRUMENTS. 


Rain Gauge, 
japanned 
funnel, with 
turned brass 
edge, sin. 
diameter, 
glass bottle 
receiver, and 
graduated 
glass 
measure. 


5. Wet and 
Dry Bulb 
Thermo- 

meter 
(Mason's 
Hygrometer), 
» on boxwood 
scale, in 
metal 
weather- 
protecting 
case. 


6. Record 
Calender 
for twelve 
months, with 
indication 
columns for 


: 


1. Aneroid 
Barometer, 
metal frame, 
sin, enamel 
dial. 


2. 8in. Box- 
wood Bevel 
Edge Ther- 
mometer, 
F.&C. 
scale 


3 Maximuin 
and 
Minimum 
Registering 
‘Lhermo- 
meter (Six’s 
form), in 
weather- 
protecting 
\case with 
magnet. 


_ each 
instrument. 


' Price, in neat Stained Deal Box, with a place for each 
Instrument, £2 O O 


JAS. WOOLLEY, SONS & CO., Ltd., 
Victoria Bridge, MANCHESTER. 
Chemical and Physical Apparatus of every description. 


yA NEW REFLEX GAMERA. | 


THE STEREOSCOPIC COMPANY’S 


IMPROVED ARTIST ” 


is now ready in 3 sizes—} plate, 5x 4, and } plate. 


The 
ideal Camera 
for Natural 

History 
Field Work. , 


The Company > 
Improved ‘‘Artisi 
is fitted with a r- 
volving back aud g 
rack rising front, 
making it one of 
the finest Camers> 
for all classes of 
work. 


Write for ILLUSTRATED CATALOGUE, No. 1 2c, free from 


The LONDON STEREOSCOPIC COMPANY, 
106 & 108 Regent Street, London, W. 


Printed by RicHaky CLay AND Sons, Limiren, at 7 & breaa Street Hill, Queen Victoria Street, in the City of Lonaon, and vuviushed by LAN 
anv Co., LimitEp, at St. Martin’s Street, London, W.C., and Tuk MACMILLAN Company, 66 Fifth Avenue, New York.—THurspay, November 28, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


the solid ground 


Of Nature trusts the mind which builds for aye. 


WORDS WORTR. 


No. 1988, VOL. 77] _ 


THURSDAY, DECEMBER ‘5, 1907 


[PRICE SIXPENCE _ 


asa at the Genera Post Office.) 


ACETYLENE 
LANTERN. 


Complete Outfit, comprising 
lantern with best lenses, new 
pattern Newtonian generator, 
and high-power 4-burner jet, 
filter, and tubing, 


27 7 O 


This will show an excellent 
picture up to 12 ft. in diameter, 
bright, sharp, and well defined. 


Special Portable Stand, 
35/- extra. 


Lantern and Slide Catalogue, 
6 stamps. 


NEWTON 6O., 


Opticians to H.M. the King, 
H.R.H. the Prince of Wales, 
and the Government, 


FLEET ST., LONDON. 


| 
| 
| 


VERLAG VON GUSTAV FISCHER IN JENA. 


| 
| 


{All Rights are Reserved. 


Soeben erschienen : 
Voriesungen uber Pflanzen- 
| physiologie. 

Von Dr. LUDWIG JOST, Professor a. d. landw. Akademie 
Bonn-Poppelsdorf. 


Zweite Auflage. Mit 183 Textabbildungen. 
Preis : 14 Mark, geb. 16 Mark. 


Aesthetik der Tierwelt. 
Von KARL MOBIUS. 
Mit 3 Tafeln und 195 Textabbildungen. 


Preis : 6 Mark. 


Practicum der physiologischen 
Chemie. 
EIN KURZES REPETITORIUM. 
Von Dr. FR. N. SCHULZ, Professor a. d. Universitat 
ena. 
Mit 1 Tafel und 15 a Dritte verbesserte 
Auflage. Preis: 2 M. 50 Pf., geb. 3 Mark. 


“ MICROSCOPE 
APPARATUS 


ILLUSTRATED AND DESCRIBED.” 


Being a description of the method of 
use and price of over 300 pieces of 
apparatus used in Microscopy. 
Price L/-, which will be refunded if 
goods value 20/- be purchased. 


R. & J. BECK, 
68 CORNHILL, LONDON, E.C. 


NEGRETTI & ZAMBRA’S 
PATENT 


DEEP-SEA 


For OCEAN & LAKE SURVEYS, 
also for 
RIVERS AND WELLS, &c. 


As supplied to all the 

important Scientific 

Expeditions. in the 
World. 


H 


Full particulars post free on ay PP 
application to the Makers, 


Negretti & Zambra, 
88 HOLBORN VIADUCT, BC! 


Branches: 45 CORNHILL, & 122 REGENT STREET, 
LONDON. 
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NOTICE. 


NATURE of Thursday 

next (December I2) will 
contain the INDEX to Vol. 
LXXVI.,and be published at 


ONE SHILLING. 


*.*Advertisements in- 
tended for the issue should 
reach the Publishers by, 
at latest, the morning of 
Tuesday, December 10. 


OFFICE OF 
ST. MARTIN’S STREET, 
LONDON, W.C. 


UNIVERSITY OF WALES. 
MATRICULATION EXAMINATION, _ 1908. 
The University Court will shortly appoint MATRICULATION 
EXAMINERS as follows :— 
Sujects. 
English Language and the His- 
tory of England and Wales ... 


Present Examiners. 
*The Rev. T. A. Wacker, Litt.D., 
LL.D., M.A. 
ALFRED J. Wyatt, M.A. 


*J. H. Grace, M.A. 

Mathematics me wf W. H. Youna, M.A., Sc.D., F.R.S. 
Latin RITCHIE, 

Prof. C. FLamsreap Wacrtars, M.A. 
Greek... ove oe ove _V.S. Vernon Jongs, M.A. 
Welsh ens « *The Rev. Ropert Wittiams, M.A. 
French ove one ose Prof. Ernest WEEKLEY, M.A. 
bal { W. Scuuppvekorr, Ph.D., 
Dynamics _ ... Watson, D.Sc., F.R.S. 
— Wituiam Watson, D.Sc., F.R.S. 
Chemistry H. O. Jones, M.A. 


Botany *Prof. Micuak Cressi Porrer, M.A. 


The Examiners whose names are marked with an asterisk have served 
for the full period of five years. 

Particulars will be given by the REeGISfRAR OF THE UNIVERSITY, 
University Registry, Cathays Park, Cardiff, to whom application must be 


sent on or before January 7, 1908. 
J. MORTIMER ANGUS, 
Registrar of the University. 
December, 1907. 


SALOP COUNTY COUNCIL. 
HIGHER EDUCATION. 


Notice is hereby given that an Examination will be held in Shrewsbury 
on January 6 and 7, 1908, to elect to an Exhibition in Science, Art, or 
Literary Subjects (including Languages), of the value of £50 per annum 
tenable for not more than three years, by Candidates of either sex, who 
hold or have held an Open Scholarship or Exhibition at some University or 
College of University rank approved by the Salop Education Authority. 
The Exhibition is open to natives of Shropshire, and also to those who 
received their education within the County for the two years immediately 
preceding the time at which they joined the Institution, in which they hold 
or have held their qualifying scholarship. In awarding the Exhibition 
special regard will be had to the need of qualifying Candidates for further 

uniary assistance. Entries, on forms to obtained from the 

ECRETARY, Higher Education, Shirehall, Shrewsbury, must be received 
by the undersigned not later than December 15, 1907. 

W. H. PENDLEBURY, M.A., 
Secretary for Higher Education. 


Shirehall, Shrewsbury. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 


Courses of Study under Recognised Teachers of the University of 
London for Degrees in Science and in Arts. 
A. McKenzir, Ph.D., D.Sc., M.A. 


A. GrirFitus, D.Sc. ; D. Owen, B. 

Physics .. B. W. Ciack, B.Sc. 

Botany ... D.T. Gwynne-VauGcuan, M.A. 

Zoology ... .. H. W. UntHank, B.A., B.Sc. 

Geolo 


zy .. W. Evans, D.Sc. ; A. M Davigs, D.Sc 
Mathematics .. . H. Smart, M.A.; C. V. Coatzs, 
Classics ... .. F. A. Wricut, M.A. ; G. S. Ropertson, 
French ._.... V. E. Kastner, B.és.L. 
German ... E. L. Mitner-Barry, M.A. 
Geography G. G. CutsHoum, M.A., B.Sc. 
History ... T. Seccomse, M.A. 
Logic } (G. Armitace-Smitu, M.A., D.Lit. 
Economics; C. Rankin, M.A. 


Assaying. Metallurgy. Mining. Patcuin, A.R.S M. 
Calendar 3d. ( post free 5d.), on application to the Secretary. 


CITY OF LONDON GOLLEGE. 


ACTING IN CONJUNCTION WITH THE LONDON CHAMBER OF COMMERCE. 
WHITE ST., and ROPEMAKER ST., MOORFIELDS, «.¢, 
(Near Moorgate and Liverpool Street Stati ) 
PRINCIPAL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 


Well- a LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, BOTANY, GEOLOGY, and 
all branches of PHYSICS. 

Special Courses for London University Matric., Inter., and Final 3.A., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and 
Art. All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., B.Sc. 

DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOLS. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


TUITION BY 
CORRESPONDENCE. 


(RESIDENCE ABROAD NO IMPEDIMENT.) 


For MATRICULATION, B.A., B.Sc., SCHOLARSHIPS, RESPO - 
SIONS, and PROFESSIONAL PRELIMINARIES. Tuition in Latin, 
Greek, French, German, Italian, Mathematics, Mechanics, 
Physics, Chemistry, Psychology, Logic, Political Economy, 
Book-keeping. The Staff includes Graduates of Oxford, Cambridge, 
London, and Royal Universities. —Address Mr. J. CHARLESTON, B.A., 
Burlington Correspondence College, Clapham Common, London, S.W. 


NEW ZEALAND. 


The Education Board, Wanganui, New Zealand, requires the services 
of an ART MASTER for the WANGANUI TECHNICAL SCHOOL. 
Salary, £300 per annum, reckoning from dat: of commencing to teach 
at Wanganui. Engagement for three years, terminable thereafter a! 
three months’ notice on either side. Second saloon passage by the direct 
route will be allowed. Applicants must not be under 25 nor over 35 years 
of age, must hold an Art Master's certificate with groups II. and I11. or 
both, and must be prepared to take up duty not later than the end of 
February. Application to be made at once to the HiGH ComMiIssi0NER 
FOR New ZeaLanp, 13 Victoria Street, London, S.W., from whom forms 
of application may be had. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—({1) Graduate for Mathematics and ordinary subjects. 
Salary, £150, non-resident. (2) Graduate—special subject, Physics. 
Commencing salary, £160. (3) Chemistry, Physics Maths., and cither 
Drawing or Geography. 4120, non-res. (4) Chemistry to Matric. 
Standard and assist with other work, important School. £90, resident. 
Address—GrirritHs, SMITH, PowELL AND Tutorial A,ents 
(Estd. 1833), 34 Bedford Street, Strand. Many other vacancie: for 
Science, Mathl. and other Masters. 


ASKE’S SCHOOL, HATCHAM, 
The ART MASTERSHIP is vacant owing to the appointment of 
Mr. A. K. Morgan to the Art Mastership at Rugby. Applications sould 
to the Heap Master before D ber 15. C ing salary, 
1 


For other Scholastic Advertisements, see page iii. 
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NATURE 


DO YOU WISH 
TO BE 
UP TO DATE 
in Scientific Demonstrating ? 


If so, send for our full descriptive pamphlet of 
the Kershaw Science Lan- 
tern, made of best seasoned 
mahogany, French polished, 
lined asbestos and Russian 
iron. Fitted with two double 
achromatic objectives, 90° 
silvered prism, complete with 
B.T. or mixed jet, in travelling 
case. The illuminants and 
optics are selected and of the 
& very highest quality. 

Also made in a larger size, 


Ve are the original Manufacturers , No. 2 Model, 
of this Lantern. Price £10 Complete. 


A. KERSHAW, 
St. Columba Street, Woodhouse Lane, Leeds. 


Our 
Speciality. 


WRATTEN BATHED PLATES 


have opened new possibilities in 


SPECTROSCOPY 


AND 


PHOTOMIGROCRAPHY 


Write for particulars to 


WRATTEN & WAINWRIGHT, Ltd., CROYDON. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 


ELECTRICAL 


APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 

As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 

Birmingham, Glasgow, Liverpool and Nottingham Universities ; Bedford, 

Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; Regent Street 

Polytechnic ; and twenty other Scientific Institutions, Polytechnics, &c. 


D@~ Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list witb 
advantage.” 


List on application ly mentioning NaTuRE. 


Sales by Auction. 


SALES OF MISCELLANEOUS PROPERTY. 
MR. J. C. STEVENS begs to announce 


that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the disposal of MICRO- 
SCOPES, SLIDES, and OBJECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 


On view Thursday 1.30 to 5.30 and morning of Sale. 


On FRIDAY, DECEMBER 6, Mr. Stevens 
will include in his Sale referred to above an Equatorial 
Telescope and Driving Clock by Cooxr, Observatory 
Appurtenances by CookE, and Gruppe, Microscopes 
and Accessories by ZrIss, PoweELt & LEALAND, and 
Watson, and Laboratory Apparatus. 

For particulars see Catalogue. 


ZOOLOGICAL MODELS. 


Greatly enlarged, dissectable models of a number of species, includ- 
ing Carabus, Gryllus, Gryllotalpa, Culex, Apis, Locusta, Mantis, 
Dysticus, Epeira, Unio, &c. These are selected from the productions 
of the best makers of such material, and are offered at the original 
prices. 


Write for List. 


ROBERT BROGDEN, 28 Colville Square, London, W. 
BRITISH ESPERANTO ASSOCIATION, 


(INCORPORATED.) 

The acknowledged success of the International Esperanto Congress held 
at Cambridge during August, shows that Esperanto in England—as in other 
countries—has come to stay. Its logical and regular construction and its 
simplicity appeal forcibly to students of Science, for whom it is peculiarly 
suited, and by whom such an international medium is urgently needed. 

For all particulars concerning free classes, tuition by correspondence, 
text-books and periodicals, apply to The SECRETARY, BritisH EspERANTO 
AssociaTION, 13 Arundel St., Strand, W.C., and for all current news and 
proceedings see THE BritisH EspERANTIST, a specimen copy of which 
will be sent free on application on mentioning Varure. 


SECOND-HAND BOOKS at Half Prices !! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought ; good prices given. 
—W. & G. Fov ie, 135 Charing Cross Road, London, W.C. 


APPARATUS FOR 


PHYSICAL MEASUREMENTS 


Designed by 
Professors Matthew Hay, Flowers; Dr. Carson, and others, 
PARTICULARS ON APPLICATION. 
A. & J. SMITH, Opticians, Maxwell House, Aberdeen. 


From 40-7,000 Units (for 


IN TUBES OF 23, 5, 


RADIO 


IN ALL STRENGTHS 


To 1,800,000 Units (for the most critical research work) 
AND 10 MILLIGRAMMES. 


demonstration purposes) 


ga@- NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, giving full scientific 
particulars, 6d. post free. 


ARMBRECHT, NELSON & CoO., 


71 & 73 DUKE STREET, GROSVENOR SQUARE, LONDON, W. 


SCIENTIFIC —— 
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INDIAN FOREST SERVICE. 


The Secretary of State for India in Council proposes to appoint, in the 
summer of 1908, with the advice of a Selection Committee, not less than 
16 Probationers for this service. 

Candidates must have attained the age of 18 years on July 1, 1908, and 
not have attained the age of 22 years on January 1, 1908. They must 
possess a good general education, and, if possible, a knowledge of Chem- 
a? and of Mechanics and Physics. 

he Probationers will defray their own expenses during the period of 
probation at Oxford and on the Continent. 

Forms of application may be obtained (with fuller particulars) from the 
Secretary, Public Department, India Office, London, %.W., to be re- 
turned to him not later than Wednesday, July 1. 1908. 

The scale of pay of the upper controlling staff of the Indian Forest 
Service has recently been improved. 

ARTHUR GODLEY, 
Under Secretary of State. 


India Office, 
September 25, 1907. 


UNIVERSITY OF LONDON. 
UNIVERSITY COLLEGE. 


The College Committee will proceed shortly to appoint a Derby Scholar 
in Zoology. The value of the Scholarship is £60 per annum, the Scholar- 
ship being tenable for two years. An examination for the award of the 
Scholarship will be held at University College on Mecember 18, at 10 a.m. 
Full particulars of the Scholarship can be obtained on application to the 
undersigned. 


WALTER W. SETON, M.A., Secretary. 


UNIVERSITY COLLEGE, 


NOTTINGHAM. 
Applications are invited for the post of ASSISTANT LECTURER and 
DEMONSTRATOR in BOTANY. 
Salary, £130, rising by £10 a year to £180. 
Applications to be sent in not later than December 14, addressed to the 
REGISTRAR, from whom application forms and particulars as to duties, &c., 
may be obtained. 


BATTERSEA POLYTECHNIC, S.W. 
Principal S. G. Rawson, D.Sc., F.I.C. 


The ere. Body require the services of a HEAD of the DEPART- 
MENT of MATHEMATICS. Salary, £300 per annum, rising by annual 
increments of £25 to £350. 

For particulars send stamped addressed envelope to the SECRETARY. 


MARTINDALE’S 
PURE CHEMICALS, REAGENTS, 
AND APPARATUS 


For LABORATORIES and RESEARCH at 
CLOSEST PRICES. 

Write for List, and Special Quotation for Quantities, 
RADIO - ACTIVE SUBSTANCES A SPECIAL FEATURE, 
SPECIALITIES :— 

MARTINDALE’S BURETTE STAND... 9/-, 15/- 

MARTINDALE’S BACTERIOLOGICAL 


W. MARTINDALE, ana 
10 NEW CAVENDISH ST., LONDON, W. 


1797 Paddington. 
Telephones } 4688 Gerrard. 


HARRINGTON’S 
PURE CHEMICALS 
AND REAGENTS 


LABORATORIES and RESEARCH 


are of the HIGHEST GRADE. 


OBTAINABLE THROUGH ANY DEALER. 
List on application to 


HARRINGTON BROS., Ltd., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON. 


Wanted, the services of a Marine Biologist 
to report upon the fisheries in India, with special reference to the pre- 
sent physical condition and future prospects of the Pearl Oysters found 
therein, and to make observations and experiments on the life-history 
and habits of the Oysters, and to make recommendations as to the 
cultivations of the Oyster Banks.—Apply, with copies of testimonials, 
stating qualifications and salary expected, to Mr. NarRanji 
Dwarkapas, Whiteaway Laidlaw Buildings, Hornby Road, Fort, 
Bombay, from whom further particulars can be obtained. 


Wanted, the services of an able, experienced 
Geologist for making a complete regular Geological Survey of Lands, 
and for making a detailed report thereon with special reference to the 
economical minerals and ores found therein.—Apply, with copies of 
testimonials, stating qualifications and salary expected, to Mr. NARANJI 
Dwarkapas, Whiteaway Laidlaw Buildings, Hornby Road, Fort, 
Bombay, from whom further particulars can be obtained. 


CURATOR WANTED. — Applications 
(stating salary required) ace invited for post of Resident Curator for 
Bucks County Museum, Aylesbury. Unfurnished rooms, lighting, 
firing, small salary. Apply A. H. C. Poynerts, Skirmett, Henley- 
on- Thames. 


Partner Wanted (sleeping or active) with 
from £150 to £300 to extend and develop established laboratory of 
highest order of merit (chemical, biological, and geological).—Apply to 
Direcror, 141 Fulham Palace Road, London, 


Wanted, Laboratory Attendant with experi- 
ence for Bacteriological Laboratory.—Apply Prof. Hewett, King’s 
College, London, W.C. 


FOR SALE.— Equatorial Telescope Re- 
fractor, 16-inch aperture, constructed by the late Thomas Slater, 
Optician, of London. For particulars please apply T. J. and T. 
Powg.t, London Bridge, S.E. 


SIR OLIVER LODGE’S 
HIGH TENSION VALVE 


(PATENTED). 
For obtaining unidirectional high tension current 
for use with “X”-ray tubes, &c. 


SOLE MAKER— 


A. Cc. COSSOR, 
54 Farringdon Road, London. 


Telephone, 10547 Central. 
Awarded Gold and Silver Medals St. Louis Exhibition. 


ON SALE. 


Magnificently-Mounted Astronomical Telescope, with 4}-in. 
Object Glass. Rigid Oak Altazimuth Stand, with Slow Motions and 
Hook’s-joint Handles. Battery of Eyepieces and Solar Diagonals. Cos! 
460, price £30. Fine 3-inch Telescope, on Mahogany Tripod, fo: 
£7. Binocular Microscope by Watson. 2 Oculars, 2 Objectives, 
Large Stand Condenser, Live Box, &c., £5 5s. Bacteriologica, 
Microscope by Beck. “London” Stand, Swing-out and Focussing 
Substage, Abbe, 2 Oculars, 3 Eyepieces, including ;; oil imm., Double 
£10. Zeiss Bacteriological Outfit. With Racking 


Berzelianit (Selenide of Copper in Calcareous 
Spar) from Skrikerum mine in Sweden. At the price of 15s. will be 
sent x kilo. Berzelianit in a beautiful piece for mineralogical collec- 
tions. —Paut Bercso#, Copenhagen. 


Focussing and Swing-out Substage, Abbe, and A. D. & J. oil immersion 
Objectives for £10 10s. 
JOHN LACKLAND, 30 Blackfriars Street, Manchester. 
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SCOTTISH GEOGRAPHICAL MAGAZINE. JUST PUBLISHED. 8vo. Price 15s. net. 
DECEMBER, 1907. Price 1s. 6d. COMPARATIVE 


iowledge. By Mind D.Sc. Obituary L E T 2 O P YS O LO G 


Sir Lgorotp M‘Ciintock.—Geographical Notes.—Educational.—New 
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Books. —Besks Received. A Physico-Physiological Study. 
EpinsurcH: Dovcias & Fou is. 
Giascow: Jas. MacLeuosg & Sons. Lonpon: Epwarp STANFORD, By JAGADIS CHUNDER BOSE, M.A., D.Sc., 
xs, 33 ond 24. Long Aare, W.C. Professor of Physics, Presidency College, Calcutta. 


Cras 8 ill i Pri With 406 Illustrations and classified List of 321 new 
ro vo. Ic pages. 501 ustrations. rice 15s. Experiments. 8vo. 15s. net. 


Set of Models of Ear, 10s. 6d. 
so U ND AND RHYTHM This is a work which treats experimentally of the electro- 
5 physiological reactions of living tissues in general. Several new 
By W. EDMUNDS, M.A. (Cantab.). methods of experiment, besides the electromotive, are here described, 
“ This is an admirable little book. The elements of physiological acous- | and a continuity of response is traced out from its simplest types 


tics are described with remarkable lucidity and accuracy, and there isa 
n the plant to its most complex in the anin 
wealth of illustration both in the text and in the diagrams.” —WVa/ure. ph i val. 


BAILLIERE, TINDALL & COX, LONCMANS, CREEN & CO., 39 Paternoster Row, London, E.C. 
8 Henrietta Street, Covent Garden, London, W.C. 


rLEwISs, PUBLISHER & BOOKSELLER. | 


136 COMPLETEST STOCK of TEXT- BOOKS and RECENT 
SCIENTIFIC LITERATURE. 


} Gower St., Agent for the Examination Papers of the University of London. 


( London, w.c. SCIENTIFIC & MEDICAL CIRCULATING LIBRARY. 


TELEGRAMS : TELEPHONE : ANNUAL SUBSCRIPTION from ONE GUINEA. 
** PUBLICAVIT, LONDON.” 10721 CENTRAL. Detailed Prospectus, with List of over 500 Recent Books, on application. = | 


Yearly, 7/6, Half-yearly 4/- 
SIXPENCE NET. K E Post free to any part of the world, 
& 


PLAINLY WORDED. EXACTLY DESCRIBED. 


ow NATURE says :—“ Presents U 

its readers month hy month with accu- I L L S T R ATE D 

rate and interesting accounts of modern oe ATHENEUY says; “ This 
excellent “rage well-known periodical 


scientific work prepared by writers in 

close touch uith knowledge in the riche ave Gk from ihe 
making. In addition to illustrated 

articles, each issue of the magazine in- 7 


Th e 
pens of guthors eminent in the r own 
cludes sections in which the progress 


ines. 
made in the various branches of science 
EW 


Publishing Office: Contains up-to-date articles by the ablest exponents Or through 
2 % aeaueace Lane. in the VARIOUS BRANCHES of SCIENCE and any . 
7 ' NATURAL HISTORY, profusely illustrated with full- Booksell 
London. 4 page Piates, Photo Blocks and Drawings. ookseller. 


NOTICE. 


A few copies of the issue of ‘‘ NATURE’’ of November 7, containing 
an article by Prof. P. Zeeman on Sir William Crookes, F.R.S., accom- 
panied by a Photogravure Portrait of the subject of the article, can 
still be supplied to residents in the British Isles for 6}d. per copy, 
and to residents abroad for 7d. 


@ Proof Impressions of the Portrait can be obtained post free from the 
Publishers for 5s. 3d. 

@ The Publishers will be pleased to send to any address on receipt of a 
postcard a list of the Steel and Photogravure Portraits contained in the 
series of ‘‘ Scientific Worthies ” in which Sir William Crookes’s portrait 


appears. 
OFFICE OF ‘* NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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MACMILLAN & NEW BOOKS. 


THE MAN-EATERS OF TSAVO, 


AND OTHER EAST AFRICAN ADVENTURES, 
By Lieut.-Col. J. H. PATTERSON, D.S.O. : 
With a Foreword by FREDERICK COURTENEY SELOUS. With numerous Illustrations. 8vo, 7s. 6d. net. 


ALFRED RUSSEL WALLACE’S NEW BOOK. 
IS MARS HABITABLE ? “Sy ALFRED. RUSSEL 
WALLACE, F.R.S., &. With Map. Extra Crown 8vo. 2s. [Dec. 10. 
NEW PHOTOGRAPHS OF MARS, Astronomical AL LOWELL. 


See ‘‘ The Century Magazine” for November. Price 15. 4d. 


APHORISMS AND REFLECTIONS FROM THE WORKS OF 


; T H HUXLEY Selected by HENRIETTA A. HUXLEY. With Portrait. Pott 8vo. . 2s. 6d. net. Also Cloth 
e 


e elegant, 2s. 6d. net, or Limp Leather, 3s. 6¢. net. [Golden Treasury Series, Dec. 10. 


MINING TABLES Being a Comparison of the Units of Weight, Measure, Currency, Mining Areas, &c., of 
© different Countries; together with Tables of Equivalents, Constants, and other data, 
useful to Mining Engineers and Surveyors. By F. H. HATCH, Ph.D., F.G.S., and E. J. er 

6s. net. Friday. 


THE WEIGHTS AND MEASURES OF INTERNATIONAL 


COMMERCE. Tables and Equivalents. By F. H. HATCH, Ph.D., and E. J. VALLENTINE. 8vo. 2s. 7 — 
riday. 


SIR OLIVER LODGE. 


mingham. Third Edition, Revised. With Illustrations. Crown 8vo. 6s. 


VOLUME II. NOW READY 


THE ELEMENTS OF ELECTRICAL ENGINEERING. 423% 


Schools and Colleges. By Prof. W. S. FRANKLIN and Prof. W. ESTY. Vol. Il. ALTERNATING CURRENTS. 


__Illustrated. 8vo. 155. net. ___«"» Previously published, Vol. I. , 


PRACTICAL INTEGRATION FOR THE USE OF ENGINEERS, 


&e. By A. S. PERCIVAL, M.A., Author of ‘‘ Optics,” &e. Crown 8vo. 2s. 6d. net. 


A MODERN ARITHMETI With Graphic and Practical Exercises. By H. SYDNEY JONES, 
e M.A. Part I. Globe 8vo. Without Answers, 2s. 6a. ; with 
Answers, 3s. 

EDUCATIONAL NEIWS.—* This is one of the most meritorious publications in this department for some time. It aims 
at (and successfully) producing a clear conception of units, accuracy, quickness, and reasoning power. . . . For teachers the 
graphic parts cf the work are of the greatest value, and the book being most moderate in p.ice, deserves soon to be universally 
used.” 


MACMILLANS ILLUSTRATED CATALOGUE POST FREE ON APPLICATION. 
MACMILLAN AND CO., Lrp., LONDON. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. STUDENTS’ 
SPECTROMETERS. SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
ELECTROMETER, NEW PATTERN. 
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FREDK. JACKSON & Co. 


te MOTTERSHEAD & 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 
FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on applieati jon. 

Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


RADIUM ON HIRE. 


(Activity 1,800,000.) 
Lectures and Demonstrations Arranged on 
Radium, X-Rays, or Wireless Telegraphy. 


Town or Country. 


RADIUM MICROSCOPES, 


Complete with Radium, 2/6 and 7/6 each. 


| These are SELF- a in the dark, showing splendid 


eintillations. 
Pitchblende Scintilloscopes, ... 
Extra Screens for Testing Minerals, 


F, HARRISON GLEW 
156 Clapham Rd., London, S.W. 
Telephones : 1787 Hop and 3117 Hop. 


7/6 each. 
1/6 each, 


NOTICE OF REMOVAL. 


A. CLARKSON & CO., 


Manufacturing Opticians, and in Second-hand 


28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, 


Beg to announce that they have Removed to 


63 FARRINGDON RD., LONDON, E.C. 


‘(Near Farringdon Street Station). 


NOW READY. 


THE MICROSCOPE 


AND HOW TO USE IT. 
A Handbook for Beginners, revised and enlarged, with Chapter - 
Marine Aquarium. By T. CHARTERS WHITE, M.R.C.S ED 
F.R.M.LS , late President of the Quekett Microscopical Club. Raameart 
with Photo-Micrographs by the Author, and Chapter on Staining of 
Bacteria by Maurice AmSLER, M.B., B.S. Lond. 35. et. 


ROBERT SUTTON, Publisher, 43 THE EXCHANGE, 


SOUTHWARK, LONDON, S.E. 


DENT’S ASTRONOMICAL CLOCKS, 


SIDEREAL OR MEAN Time CLOCKS FoR OBSERVATORIES, £21 & UPWARDS. 


vesays: “Mussrs. E. Dent & Co. have lately | 
| introduced a new astronomical clock which should find i om, 
| way into many observatories where an accurate instru- 
ment is required at a moderate cost. For thesum of £21 
they supply a clock with a 1o-inch dial, dead-beat escape- 
ment, and wooden rod seconds pendulum i in asolid ma- 
hogany case ; and after examining the instrument we have | 
| no hesitation in pronouncing it a marvel of cheapness.” 


E. DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 
By Special Appointment to H.M. the King, 
Makers ofthe Great Westminster —— Big Ben. Makers of the 
‘egret Clock of the Royal Observ: 
| tory, Greenwich, and the Principal 
Observatories throughout the World. 


Only Addresses— 
61 STRAND, 
And 4 ROYAL EXCHANGE, 


LONDON. 


PHC@NIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE, 


19 LOMBARD ST., EC. EsTABLISHED 1782. 
WOREMEN 


PERSONAL  ACOLDENT. 
FIDELITY GUARANTEB. 


BIRKBECK BANK 


ESTABLISHED 1851. 

SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 

PER CENT. INTEREST 

allowed on Deposit Accounts. 
PER CEN INTEREST 

on Drawing Accounts with Cheque Book. 

All general Banking Business transacted. 
ALMANACK, with full particulars, POST FREE. 

C. F. RAVENSCROFT, Secretary. 


SECOND-HAND MICROSCOPES. 
Watson’s Edinburgh H. Swift’s semi-portable, very compact. 


Beck’s Bacteriological, including 1/r2th oil immersion, £9 15s. Swift’s 
B erry ges mechanical stage, &c., £14 15s. Beck’s Best, cost over 


£80, £19 1 
TELESCOPES. 
4-in., with object glass by iy £25. 3-in. Student, by Dollond, 


£9 15s. 3:in. best quality A, & N . Stores, vertical rack, and finder, 
£10 10s. Small astronomical, 45s. ; larger size, 75s. ; 3-in. do., 95s. 


CLARKSON’S SECOND-HAND OPTICAL MART, 
338 HIGH HOLBORN, LONDON (Opposite Gray's Inn Rd.). 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local) Modern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge Type- writing Agency, 
10 Duke Street, Adelphi, W.C. 


NEW PATTERN 


for Alternating or 
Continuous Current. 


or others. 


of 24d. per unit). 
National Physical 


Science, &c., 


Contractors to H.M. 


ELECTRICAL OVEN, 


Three temperatures, 100° tu 300°, 
Guaranteed cost of working, one 


farthing per hour (current charge 


Laboratory Design. 


Four of these ovens at above, | 
three at New Royal ae of | 


| 


DRAINAGE AND VENTILATION OF PABORATORIES. 
Da Write for Illustrated Lists, post free. 


BROWN & SON, MURIEL sr. 


Government. 

PATENT 
COMBINED STILL AND 

DRYING OVEN, 

| Pat. No. 6g16. 


By the introduction of these 
patent tops, we have entirely 
done away with the old form of 
tin coil condenser, thus making 
a very compact and useful ap- 
| paratus. 


Full particulars and prices in 
lists free. 


Made in sizes from 1 to 9 Com- 
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THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the ‘‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


READING: 
Works, 
Nine Elms 
Iron Works. 


Price from 


24:15: 0. 


LONDON : 
Offices ®& Showrooms, 
61 & 63 Queen Victoria 

Street, E.C. 


PASTORELL! 
RAPKIN, 


46 HATTON GARDEN. 
LONDON, E.C. 


ACTUAL MANUFACTURERS 
of all kinds of Meteorological 
Instruments. 


STANDARD 
INSTRUMENTS 


OF ALL KINDS 
(With Kew Certificates if desired). 
Fortin’s Barometers. 
Maximum Thermometers. 
Minimum Thermometers. 
Hygrometers. 
Earth Thermometers. 
Sunshine Recorders. 
Rain Gauges. 
Self-registering Rain Cauges. 
Rain Cauges. 
| Barometers. 
Thermometers. 
Anemometers. &c., &c.,&c. 
/Iustrated Price List, 
Post Free. 
Established 1750. 
Contractors to H.M. Government, 
Telephone : 1981 Holborn. 


Telegrams : Rapkin, London. 


REYNOLDS & BRANSON, Ln, 


Chemical and Scientific 
Instrument Makers, Laboratory 
Furnishers & Manufacturing 

Chemists. 


Set “A,” 
Special Apparatus 120 MODELS, 
for 
Consterdine and 
Andrews’ Set “B,” 
** Practical 75 MODELS, 
Arithmetic.” 


16/6 


DESCRIPTIVE LIST POST FREE. 


14 COMMERCIAL STREET, LEEDS. 


THE PREMIER REFLEX, 


THE ‘SOHO’ REFLEX CAMERA 


(ENGLISH MADE THROUGHOUT). 


For Quality, Precision, Durability, 
Simplicity. 
We make a speciality of 
REFLEX OUTFITS 


FOR 
NATURALISTS & TELEPHOTO WORK. 


Prices :— : 
Camera, without Lens, but with 3 Double 
Blockform Backs— 

}-plate ... £02 O| 5x4 .. £18 O 
12 10 plate... 2410 
Write for the 26-page Illustrated Booklet 
of the ‘SOHO’ REFLEX. 


MARION’S ‘DURHAM’ FOLDING CAMERA 


(ENGLISH MADE THROUGHOUT 


An excellent camera, 
leather covered, with 
all necessary move- 
ments. Fitted with 
Bausch & Lomb Lens 
and Shutter, and one 
Double Dark Slide, 
blockform for } plates. 


Price £3. 


Send for 
detailed particulars. 


NEW ILLUSTRATED CATALOGUE, 
200 fp., Post Free on application. 


*,* We invite Correspondence on all matters relating Photography. 
MARION & CO., LTD., 


22, 23 SOHO SQUARE, LONDON, w. 
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WAVE-LENGTH SPECTROSCOPE 


| (LARGE MODEL.) 
Measures wave-lengths direct to an pooneaey of 1 Angstrém — (one ten-millionth 
of a millimetre) from W.L. 3888 to W.L. 7724 

SPECIAL ADVANTAGES. 

The Collimator and Telescope are 
rigidly fixed at right angles, thus the 
instrument will stand in a corner, is always 
ready for use and in adjustment. 


The wave-lengths can be read off by the 
observer without moving from his place. 


The object glasses and prism are large 
(13 ins. clear aperture), which enables 
the faintest visible lines to be seen. 


The eyepiece has a bright pointer for 
measuring the W.L. of bright lines on a 
dark field. 


Means are supplied of very simply 
setting the Zero, although on account of 
the great rigidity and careful construction 
throughout it may be used for many 
months without any setting being needed. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 


AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 
Telegraphic Address :—* Sphericity, London.” Telephone: No, 1687 North. 


ILLUSTRATED LIST “A” (1907) OF SPECTROSCOPES AND SPECTROSCOPIC APPARATUS 
GRATIS ON APPLICATION. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of r1goo. 


J. 


Wholesale Maker 
of Meteorological 


and 
other ‘Scientific 
Instruments. 


WILSON’S 
PATENT 
RADIO- 

INTEGRATOR. 


Designed by 
Dr. W. E. 
Witson, F.R.S., 
to record the 
total amount of 
Solar Radiation 
daily received by 
the ground. 
Sole Maker— 


J. J. HICKS. 


CHEMICAL 
APPARATUS 


GRIFFIN’S 
CHEMICAL 
HANDICRAFT 


New Edition now ready 


CAMPBELL STOKES’ 


SUNSHINE 
615 PACES 3/- POST FREE Ruconeae 
(Free to Chemistry Masters) with Curtis’s Im- 


proved Adjustment 


G R | FFI N, KI N G SWAY The phe veal as 


supplied to the Meteoro- 
LONDON W.C. logical Office. 


J-HICKS. SOLE MAKER. 


Catalogues (state which requi> -ed), Estimates all m Sree ty 
return post. 


8, 9 & 10, HATTON GARDEN, LONDON. 
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FuLLY ILLUSTRATED. 


VOLUME I. 
PROTOZOA, 
By Professor MArcus Harroc, M.A. (D.Sc. Lond.). 


PORIFERA (SPONGES). 
By Icerna B. J. SOLLAS (B.Sc. Lond.). 


COELENTERATA AND CTENOPHORA. 
By Professor S. J. Hickson, M.A., F.R.S. 


ECHINODERMATA. 
By Professor E. W. MAcBrIDE, M.A., F.R.S. 


woR™Ms, LEECHES, &&c. 
VOLUME II. 

Flatworms. By F. M.Sc. Nemertines. By 
Miss L. SHELDON. Threadworms, &c. By A. E. 
SHIPLEY, M.A., F.R.S. Rotifers. By MARcus Harrtoc, 
M.A. Polychaet Worms. By W. BLAXLAND BENHAM, 
D.Sc. Earthworms and Leeches. By F. E. Bep- 
DARD, M.A, F.R.S. Gephyrea, &c. By A. E. 
Suiptey, M.A., F.R.S. Polyzoa. By S. F. HARMER, 
Se.D., F.R.S. 


SHELLS. 
VOLUME III. 


Molluscs and Brachiopods. By the Rev. A. H. Cooxg, 
A. E. Surpiey, M.A., F.R.S., and F. R. C. Reep, M.A. 


MACMILLAN & GO.’S BOOKS FOR STUDENTS OF ZOOLOGY. 


THE CAMBRIDGE NATURAL HISTORY. 
EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIPLEY, M.A., F.R.S. 
To BE COMPLETED IN TEN VOLUMES. 


8vo. PRICE 175. NET EACH. 


INSECTS & CENTIPEDES.. 
VOLUME V. 

Peripatus. 
pods. By F. G. Sincrarr, M.A. 
By Davip Suarp, M.A., F.R.S. 

INSECTS. PART II. 
VOLUME VI. 


Insects. Pait I. 


Hymenoptera continued (Tubulifera and Aculeata), Col<op. 


tera, Strepsiptera, Lepidoptera, Diptera, Aphanip. 
tera, Thysanoptera, Hemiptera, Anoplura, by 
Davip SHARP, M.A., F.R.S. 
FISHES, &c- 
VOLUME VII. 

Fishes (exclusive of the Systematic Account of Teleostei). By 
BripGE, Sc.D., F.R.S. Fishes (System atic 
Account of Teleostei). By G. A. BOULENGER, F.R. 
Hemichordata. By S. F. Harmer, Sc.D., F.R.S, 
Ascidians and Amphioxus. By W. A. HERpMay, 
D.Sc., F.R.S. 

AMPHIBIA & REPTILES. 

VOLUME VIII. 

By Hans Gapow, M.A., F.R.S. 
BIRD 
VOLUME Ix. 
By A. H. Evans, M.A. With numerous Illustrations by G, E. 


LopGE. 
MAMMALIA. 
VOLUME xX. 
By FRANK Evers BEDDARD, M.A. Oxon., F.R.S., Vice- 
Secretary and Prosector of the Zoological Society of London. 


The final volume (which forms Vol. IV. of the Series) is in the press, and the publishers hope that this important scheme will 
be brought to a conclusion by its publication at a date not far distant. 


A HANDBOOK oF BRITISH 
INLAND BIRDS. By ANTHONY COLLETT. 
With Coloured and Outline Plates of Eggs by ERIC 
PARKER. Crown 8vo. 6s. 

A YEA’ WITH THE 

By W. WARDE FOWLER. Crown 8vo. 35. 6a. Prize 

Edition. Globe 8vo. 2s. 6d. 

INTRODUCTION TO 

NATURE STUDY. By E. STENHOUSE, B.Sc. 

Globe 8vo. 35. 6d. 

ELEMENTARY PRACTICAL 
ZOOLOGY. By Professor T. J. PARKER, D.Sc., 
F.R.S., and Professor W. NEWTON PARKER, Ph.D. 
With 156 Illustrations. Crown 8vo. tos. 6d. 

OF 
By Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. 

W. A. HASWELL, M.A., D.Sc., F.R.S. 

Illustrations. Crown 8vo. 10s. 6d. 

A OF ZOOLOGY. 

By Professor T. 

sor W. A. HASWELL, M.A., D.Sc., F.R.S. 

Vols. With Illustrations. Medium 8vo, 36s. net. 

By C. B. and G. C. DAVENPORT. Crown 


BX PERIM=ENTALX. ZOOLocy. 
By THOMAS HUNT MORGAN, Professor of Experi- 
mental Columbia University. 8vo. 12s. net. 
Fou DATIONS OF 2OO- 
LOGY, By WILLIAM KEITH BROOKS, Ph.D., 
- LL.D. Second Edition Revised. 8vo. 14s. net. 
LESSONS IN ELEMENTARY 
BIOLOGY. By Prof. T. J. PARKER, D.Sc., F.R.S. 
Illustrated. Third Edition, revised. Crown 8vo. 10s. 6d. 


AN 


In Two 


IN ZOOTOMY. (Vertebrata.) By Professor T. J. 
> D.Sc., F.R.S. With Tiiastrations. Crown 8vo. 


With 300 


. PARKER, D.Sc., F.R.S., and Profes- | 


A COURSE OF INSTRUCTION 


N INTRODUCTION TO THE 
OSTEOLOGY OF THE MAMMALIA. By Si 
WILLIAM H. FLOWER, F.R.S., F.R.C.S. _ Illus. 
aes Third Edition. Crown 8vo. 10s. 6d. 

A TEXT-BOOE OF COMPAR- 
ATIVE ANATOMY. By Dr. ARNOLD Lane. 
Translated by H. M. and M. BERNARD. Vols. I. and II. 
(completing the Invertebrates). 8vo. 175. net. each. 

ELEMENTS OF THE 
PARATIVE ANATOMY of VERTEBRATES. 
Adapted from the German of Professor WIEDERSHEIM. 
By Professor W. NEWTON PARKER. 270 Woodcuts. 
Medium 8vo. Second Edition. 12s. 6d. net. 


THE STRUCTURE OF MAN: 
An INDEX to his PAST HISTORY. By Professor 
WIEDERSHEIM. Translated by H. M. BERNARD and 
Professor G. B. Howes, F.R.S. With 105 Figures in 
the Text. 8vo. 8s. 

A TREATIS COMPAR- 
ATIVE EMBRYOLOGY. By F. M. BALFOUR, 
F.R.S. 2vols. 8vo. Vol. I. 18s. Vol. II. 21s. 

THE ELEMENTS OF EM- 
BRYOLOGY. By Sir MICHAEL FOSTER, K.C.b., 
M.D., F.R.S., and Professor F. M. BALFOUR, F.R.S. 
Second Edition, revised. Illustrated. Crown 8vo. 

THE ORIGIN AND META- 
MORPHOSES of INSECTS. By LORD AVE- 
BURY, F.R.S. With Illustrations. 8th Thousand. 
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NATURE 


NATURE-STUDY APPLIANCES. 


DISSECTING INSTRUMENTS, in cases or 


loose ; special sets made up to order for schools, &c. 
COLLECTING APPARATUS of all kinds. 


STORAGE CABINETS for Lantern and Micro- 
scopical Slides. 


LANTERN SLIDES made to order. 


results obtained. 


Best possible 


Write for Catalogues and Prices. 


FLATTERS & GARNETT, Ltd., 
Makers of Lantern and Microscopical Slides, 
48 DEANSGATE, MANCHESTER. 
LABORATORIES: Church Road, Longsight, Manchester. 


SPECIMENS 


Insects. Birds’ Eggs. Skins, 
Objects for Nature Study. 
CABINETS & APPARATUS 


] manufactured for all branches of Natural 
istory. 


Specimens preserved and mounted by 
first-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, W.C. 


WATKINS DONGAST 


THE MICRO-RESEARCH INSTITUTE. 
141 FULHAM PALACE ROAD, LONDON, W 
Projected for the encouragement of Study and the Diffusion of Know- 
ledge in all Branches of Microscopical Science. 
LESSONS IN PRACTICAL PETROGRAPHY and BIOLOGY 
to qualify for University Honours. 
CHRISTMAS CATALOGUE of Micro-slides, &c., post /ree 
‘**The Microscopical Review” (a Monthly Journal ’and Official 
Organ of the Institute) will appear on January 1, 1908. 
Ba Write for Descriptive Prospectus (showing great privileges available 
to Members of the Institute at the nominal fee of 5/* a year) post free. 


BOTANIC MICROSCOPICAL SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price £1 16. per Series ; 
adapted for Board of Education and London University Examinations, 
Illustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogonium, Coleochaete, Chara, Sexual Organs and Cystocarps in the 
Rhodorhycez ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 

Catalogue Post Free. 


A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formatiens. 

Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.wW. 

Telephone No. 284: Western. Tel. Add., ‘* Meteorites,” London. 


PL. ATI N U M CRUCIBLES, SCRAP, 


UTENSILS, WIRB, 
FOIL, RESIDUES, &c. 
PURCHASED AT HIGHEST PRICES. 
L. SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 


RADIUM WANTED. 


Messrs. ARMBRECHT, NELSON & CO. 
are now open to purchase Radium of the 


VERY HIGHEST ACTIVITY. 


71 & 73 Duke Street, Grosvenor Square, London, W. 


Minerals, —— Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 
8 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


WINE RAILS. 
British and Foreign. 
A LARGE STOCK OF CHOICE SPECIMENS. 
LOOSE CRYSTALS A SPECIALITY. 
SAMPLES FOR STUDENTS, from 2/6 doz. 


Collections for Prospectors, Students, Technical Schools, &c., &c. 


Catalogues of Specime ns and Apparatus post free. 


THOMAS D. RUSSELL, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


Ten minutes’ walk from Chancery Lane “‘ Tube” Station, Holborn. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL IIEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugu Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

THE DIRECTOR. 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 
s. d.| s. d. 


Yearly 18.5 Yearly . 110 6 


NOTICE.—Advertisements and business Istters for NATURE should be addressed to the Publishers; 
The telegraphic address of NATURE zs ‘* PHusIs,’’ LONDON. 


Biological Laboratory, Plymouth. 
Editcrial 


Telephone—GERRARD, 8830. 
CHARGES FOR 


&s. 
0 2 4 Page, or 


*Three Lines in Column 
a Column 


One e,orEigh 10 

ne Sixteenth Page,orhight 

One Eighth Pegs, or Gam Halfa Page, or a Col. 
Column - 018 Whole Page 


* The first in heavy type is charged for as Two 


Half-yearly - 014 6| Half-yearly . 015 6 
Quarterly . 076 Quarterly 080 
A charge of 6d. is made for changing Scotch and Irish Cheques). 
Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. 9d. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST MARTIN’S STREET, LONDON, W.C. 


i 
7 
|| 
wt 
loop. | | 1 
anip- | r 
| 
By | 
matic 
MAN, 
x. E, 
Vice- 
don. 
will 
y Sir | 
R- | 
LNG, | 
| 
VI - 
ES. 
IM. | 
| — 
and 
; in | 
| 
6d. 
VE- 
ind, | 
115 0 
3 50 
6d. 6 0 
LL. 
— 


Ix NATURE [DEcEMBER 5, 1907 


LEITZ PRISM BINOCULAR. 


MAGNIFYING SIX TIMES. 


IMPORTANT ANNOUNCEMENT. 


GAIFFE-WAPPLER BREAK 


FOR CONTINUOUS CURRENT 


Hammer, Motor, or Jet, { Nothing to wear 0: , 
Platinum, Mercury, or Oil, No attention required, 
Cas, Alcohol, or Vapour. Results perfect. 


GAIFFE’S “ INTENSIVE” BREAK 


(Mercury Jet) 
FOR CONTINUOUS CURRENT 


RAPID RADIOGRAPHY Superior to the Gives 

t t nary. 

1 uperior to the best Mercury Jet 
[ficH-FREQUI | Breaks. Gives, in primary, low a 


HIGH-FREQUENCY high ampérage as required. 


GAIFFE-BLONDEL 
Unsurpassed for clearness and defining power, giving a sharp image M ERCU RY JET INTERRUPTER 


up to the edge. 

The lightest existing Binocular, weighing 12 oz. without case, yet FOR ALTERNATING CURRENTS 
mechanically rigid and exact, and of graceful appearance. 

The Prisms are absolutely protected from deposits of dust and vapour, 
and are warranted to stand climatic influences. D@- Write for full particulars to the SOLE AGENTS— 


THE MEDICAL SUPPLY ASSOCIATION, 
90 XFORD pod ll LONDON, Ww. 228 Gray’s Inn Road, LONDON, W.C. 


Leitz Instruments may be obtained from reputed Dealers. 


Ww. WATSON & SONS’ 
NEW 1/6-in. MICRO. OBJECTIVE, N.A. -74. 


The 1/6” is the most largely used of all micro. lenses, but the short working distance has been an obstacle to 
its usefulness for a large amount of Laboratory work. 
Watson's New 1/6” Objective has been computed with the special needs of the Student and Laboratory Worker 
who examines covered objects in view. Its corrections are those which give the best effect under Laboratory 
conditions; its crispness of definition is unsurpassed ; above all, it has 


The Enormous Working Distance of 1 m/m. 


Hanging Drop Cultures can be easily examined and Blood counts made in a manner hitherto impossible. 
To Amateurs, this Lens will specially appeal for the examination of thick objects, Pond Life, &c. 
Experts declare this Lens to be the best that has yet been produced for general purposes. 


Price 3O/- 
The above Lens is supplied with all of Watson's Microscopes. 


Watson & Sons’ OIL IMMERSION 1/12’ 1°30 N.A. is equally as good. 235. 


ROW, BIRMINGHAM. 


Branch—16 FORREST ROAD, EDINBURGH. 2 EASY 
Depots— { 7g SWANSTON STREET, MELBOURNE, AUSTRALIA. 


Works—HIGH BARNET. 


THE CORRESPONDENTS’ CAMERA. or'triroo. 


Originally made for the use of Newspaper Men in South Africa and since used all over the World. 
THIS Camera has been designed for the use of correspondents, 

artists, and other travellers who, while requiring a Camera 
possessing the greatest stability, cannot spare the space for a regular 
field camera in addition to a hand camera. It is made of the best 
mahogany, carefully finished and covered with hard morocco 
leather, or polished in natural colour or ebonised at the same price. 
It is admirably adapted for Telephoto work. Owing to 
the use of wood instead of metal, wherever possible, this 
camera is lighter than many of less substantial make. 
EACH SIZE PERMITS OF THE USE OF THE SINGLE COMPONENTS OF A STIGMATIC OR OTHER CONVERTIBLE LENS. 

4} by 3 5 by 4 64 by 4j. 


PRICE, including 3 Double Slides, but 
without Lens or Shutter. { £5 15s. 6d. £6 10s. O s. Od. 


d. £7 15 
J. H. DALLMEYER, Ltd., DENZIL ROAD, NEASDEN, LONDON, W.W. 
Show Rooms:—25 NEWMAN STREET, W. : 
MAKERS OF THE CELEBRATED DALLMEYER PORTRAIT LENSES. 


Printed by RICHAKD CLAY AND SONS, LIMITED, at 7 & & bread Sveet Hill, Queen Victoria Street, in the City of Lonaon, and puplished by Mac: .LAN 
anv Co., Limrrep, at St. Martin's Street, London, W.C., and THE Company, 66 Fifth Avenue, New York.—Tuurspay, December 5, 1907: 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
‘* To the solid ground 

Of Nature trusts the mind which builds for aye. 

INDEXR NUMBER. 


WORDS WORTH. 


No. 1989, VOL. 77] 


THURSDAY, DECEMBER 12, 


asa at the General Post Office.) 


POLARISED LIGHT APPARATUS 


‘or Students, consisting of polariser, ground and plain glass screen, brass- 
phe rotating nicol prism analyser, and the following specimens : 
crystals of calc spar (uniaxial), nitre (biaxial), quartz (circular), plate of 
horn (organic), benzoic acid (crystallisation), selenite (even, uneven, 

wedge), and one design with directions, packed in case 14 X 54 x 13, 


37s. 6d. 


Illustrated Catalogue of Philosophical Apparatus, 
free six 


NE Ww T o IN Co., 
OPTICIANS TO THE KING, 
3 FLEET STREET, LONDON. 


[Pric E Co: SHILLING 


1907 


{All Rights are Reserved: 


Cc. BAKER. 


The following Catalogue post free. 
|._MICROSCOPES AND ACCESSORIES. 


SECTION 
Part I. Microscopes. 
Part II. Apparatus for collecting, preparing, mounting and 
storing specimens. 
ParTIII. Bacteriological, Hamatological and Medical Ana- 
lytical Apparatus. 
Part IV. Microscopic Specimens, Models and Osteological 


Specimens to illustrate the Histology, Physiology 


and Anatomy of Plants and Animals. 
I.—SURVEYING AND DRAWING INSTRU- 
MENT 


SECTION 


a I. Instruments for the Field. 
II. Instruments and Materials for the Drawing Office. 

SECTION APPARATUS. 

— vt I. Objective Instruments and Ac cessories. 

Il. Subjective Instruments and Accessories 

SECTION "W. —GENERAL OPTICAL, METEOROLOGICAL, 
AND ALLIED INSTRUMEN 

Telescopes, Field and Opera Glasses. 


Paar i. 
Part II. Spectroscopes. 
Part III. Projection Apparatus. 


Part IV. Meteorological and Allied Instruments. 
LIST No. 37.-SECOND-HAND INSTRUMENTS. 
Including numerous pieces of apparatus in all the above Sections ; 

next Quarterly issue ready January 1, 1908. 
Sections [.-111.,and advance copy of Lantern Slides, Part /1/., 

| | Section IV., by return post ; Section IV. in preparation. 


244 HIGH HOLBORN, LONDON. 


JOHN J. GRIFFIN & SONS, LT. 


KINGSWAY, LONDON, W.C. 


**METALLOGRAPHIC,”’ 


** PETROLOGICAL,” 
from £4 100 


from £6 10 0 


THE BEST MICROSCOPES 


NEGRETTI & ZAMBRA’S 
PATENT 


DEEP-SEA 
THERMOMETERS, 


For OCEAN & LAKE SURVEYS, 
also for . 
"RIVERS AND WELLS, &e. 
As supplied to all the 
important Scientific 
Expeditions in the 
World. 


Full particulars post free on 
application to the Makers, 


Negretti & Zambra, | 


BY THE BEST MAKERS ONLY, 
Catalogue on application. 


| 45 CORNHILL, 122 STREET, 
LONDON. 
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ROYAL NSTITUTION OF 


GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


LECTURE ARRANGEMENTS BEFORE EASTER, 1908. 


NA SURE 


[ DECEMBER 12, 1907 


NORTHERN POLYTECHNIC INSTITUTE, 


HOLLOWAY, LONDON, N. 


Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.R 
Holloway Rd. Stn. (B. & P. Tube), & Highbury Stn. (G.N. Tulx 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 


DEGREES. 
A CHRISTMAS COURSE OF ILLUSTRATED LECTURES Day and Evening Courses in the above under recognised teachers in- 
(ADAPTED TO A JUVENILE AUDITORY). 
Sir Davip Gitt, K.C.B., F.R.S. Six Lectures on “‘ Astronomy Old MATHEMATICS, BOTANY, 
and New.” On December 23 (Saturday), December 31, 1907, January 2, 4, PHYSICS, GEOLOGY, 
i908, at Three c'elock. CHEMISTRY, ENGINEERING 
Aveert A. Gray, M.D. Two Lectures on “The Internal Ear of Separate Laboratories for Elementary, Advanced and Honours studen! 


Different Animals.” On Tuesdays, January 14, 21, at Three o'clock. 

Professor F. J. Haverrievp, LL. D., F.S.A 
Britain : (a) Its Frontiers and Garrison ; (4) Its Interior Civilisation.” On 
Tuesdays, January 28, February 4, at Three o'clock. 


Professor W1LL1AM StTirtinG, M.D., LL.D. Six Lectures on ‘‘ Mem- 


branes : their Structure, Uses, and Products.” On Tuesdays, February 11, 
18, 25, March 3, 10, 17, at Three o'clock. 
E. A. Watts Bunce, Esq., Litt.D., F.S.A. Three Lectures on “The 


Egyptian Sudan : Its History, ‘Monuments, and Peoples, Past and Present.” 
On Tuesdays, March 24, 31, April 7, at Three o'clock. 


Thursdays. 


Professor W. W. Watts, F.R.S. Two Lectures on ‘‘(1) The Building 
of Britain ; (2) Recent Light on Ancient Physiographies.”” On Thursdays, 
January 16, 23, at Three o'clock. 

Major MARTIN Hume. Three Lectures on ‘‘ The Story of the Spanish 
Armada.” On ‘Thursdays, January 30, February 6, 13, at Three o'clock. 

Professor W. SOMERVILLE. Two Lectures on “ Wood: Its Botanical 
and Technical Aspects.” On Thursdays, February 20, 27, at Three o'clock. 

Professor Sir Joun Ruys, D.Litt. Two Lectures on “ Early British 

History and Epigraphy.” On Thursdays, March s, 12, at Three o'clock. 

RicHaRD Gtazesrook, Esq-, F.R.S. Two Lectures on 
‘* Standardization in Warious Aspects : (1) Mechanical Engineering ; (2) 
Electrical Engineering.” On Thursdays, March 19, 26, at Three o'clock. 

R. Lypexker, Esq., F.R.S. Two Lectures on “(1) The Animals of 
Africa ; (2) The hainehs i South America.” On Thursdays, April 2, 9, at 
Three o'clock. 

Saturdays. 


M.Inst.C.E. Two Lectures on ‘‘ The 
On Saturdays, January 18, 25, at Three 


Professor GisperT Kapp, 
Electrification uf Railways.” 
o'clock. 

LIoNEL Cust, Esq., M.V.O., F.S.A. Two Lectures on ‘‘ Anthony Van 
Dyck.” On Saturdays, February 1, 8, at Three o'clock. 

SELWYN BRINTON, Esq. bree Lectures on ‘“‘The Art of Florence.” 
On Saturdays, February 4 Bs 29, at Three o'clock. 

Professor J. J. THomson, LL.D., F.R.S. Six Lectures on “ Electric 
Discharges Through Gases.” On Saturdays, March 7, 14, 21, 28, April 
4, 11, at Three o'clock. 


Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Subscription to a single 
Course of Lectures, One Guinea, or Half-a-Guinea, according to the length 
of the Course. Tickets issued daily at the Institution, or sent by post on 
receipt of Cheque or Post-Office Order. 

Members may purchase not less than Three Single Lecture Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 


. Two Lectures on ‘‘ Roman 


euuglioaaii large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacatio: 
Full particulars at the Institute or sent on receipt of postcard. 


‘REG. S. CLAY, D.Sc., Principal. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY SIREET, ALDGATE, E.C. 
The following special courses of instruction will ‘be given during the 
Lent and Summer Terms, 1908 :— 
ee IN GASES AND RADIO-ACTIVITY. 
S. Wittows, M.A., D.Sc. 
A course of ten y +t. fully illustrated by experiments. Frida, 
evenings, 8 to 9 p.m., commencing /7iday, January 17, 19038. 
THE METHODS OF DIFFERENTIAL AND INTEGRAL 
CALCULUS, AND THEIR APPLICATION TO CHEMICAL 
AND PHYSICAL PROBLEMS. 
y A. E. Hatt, A.R.C.S. 
A course of twelve echine arranged for students ‘of Physical Chemistry, 
and for those engaged in Chemical Industries. 
‘The standard of mathematics required on joining the class will not g 
beyond an elementary knowledge of Algebra. Wednesday evenings, 7 to 
8 p.m., commencing Wednesday, January 15, 1908. 
TECHNICAL GAS ANALYSIS. 
By A. Knaus, M.Sc., Ph -D., 
A course of practical work, Wednesday, April 29, 190 


7 to 10 p.m. 
FUEL ANALYSIS. 
By C. O. Bannister, Assoc.R.S.M. 
A oe. of laboratory work, commencing Monday, Afril 27, 1908 
to 10 


Detailed 1 syllabus of the courses may be had upon application. 
W. H. DAVISON, M.A., Clerk to the Governing Body. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 
The following courses of instruction in 
PHYSICAL CHEMISTRY 
will be given during the Lent and Summer Terms, 1908, 
By G. Senter, B.Sc., Ph.D. 
Pr i courses are arranged to meet the requirements of those engaged its 


The Fripay Eveninc MgetinGs will begin on Janvar 1708 at 9 p.m., 
when Professor T. E. THorpe will give a Discourse on “The 

of Davy’s Discovery of the Metals of the Alkalis.” passending Seecnee 
will probably be given by Colonel Davip Bruce, Professor E. RuTHER- 
FoRD, Mr. Humrury Warp, Dr. C. W. Sacegsy, Sir Oviver Lopce, 
Professor W. A. Bong, Professor JoHN Mixng, Professor A. E. H. Love, 
Hon. R. J. Strutt, Lorv Montacu or Beautigu, Professor J. J. 
THOMSON, and other gentlemen. To these Meetings Members and their 
Friends only are admitted. 


Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Read- 
ing Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Pay ment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


A LECTURE will be given at the 
EAST LONDON COLLEGE, 


on 

THE G. B. SURFACE CONTACT SYSTEM 
OF ELECTRIC TRACTION FOR TRAMWAYS 

(an example of which is now being installed in the Mile End Road), 
By Prof. MORRIS, M.I.E.E., 

At 8 pm. on THURSDAY, DECEMBER 109. 

Admission free by tickets. Applications to be addressed to the Registrar 

of the College. 


ROYAL COLLEGE OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 
The ANNUAL CONVERSAZIONE will be held on WEDNESDAY, 
DECEMBER 128, from 7 to 11 p-m. 
Reception at 7.30. Exhibits in the various departments of the College 
+» On 


and School. Lecture by G. S. Newrn, Esgq., F.I.C. Coal-mine 
Explosion,” at 8.15. Concert at 9.30. 


gical and Electrical industries, and of students in 
pm ete ee Physics who desire to obtain a knowledge of modern 
Physical Chemistry and its applications. Each course will comprise 10 or 
12 meetings of the class. The courses are also adapted to the requirements 
of candidates for the final B.Sc. examination of London University. 
GENERAL PHYSICAL CHEMISTRY, Monday evenings, 7 to 8.30 
p-m., commencing Monday, /anuary 13, 1908. 
ELECTRO-CHEMISTRY, Monday evenings, 7 to 8 p.m., commencing 
Monday, April 27, 1908. 
PRACILICAL PHYSICAL CHEMISTRY, Wednesday evenings, 7 to 
10 p.m., commencing Wednesday, April 29, 1908. 
Detailed syllabus of the courses may be had upon application at the 
Office of the Institute, or by letter to the Princirau. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—(1) Graduate for Mathematics and ordinary subjects. 
Salary, £150, non-resident. (2) Master, with special qualifications in 
Chemistry. £130, non-res. School of Science. (3) Maths., Chemistry 
and Physics. £100, resident, or £140, non-res. —Appointment may lead 
to 2nd mastership later. (4) Chemistry, Physics, Maths., and either 
Drawing or Geography. 4120, non-res. Address—GriFFiTHS, SMITH, 
PowWELL AND Situ, Tutorial Agents (Estd. 1833), 34 Bedford Street, 
Strand. Many other vacancies for Science, Mathl. and other Masters. 


GOVERNMENT GRANT TO DEFRAY 
THE EXPENSES OF SCIENTIFIC INVESTIGATIONS. 
Applications for the year 1908 must be received at the Offices of the 
Royal Society not later than January 3 next, and must be made upun 
printed forms to be obtained from the CLERK TO THE GovVERNMENT 
Grant ComMiTTEE. 

Royal Society, Burlington House, 

London, W. 


Tickets from the Hon. Sec. oF STUDENTS’ Union. 


For other Scholastic Advertisements, see pages \xiv and \xv. 
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DECEMBER 12, 1907] 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
f Study under Recognised Teachers of the University of 
London for Degrees in Science and in Arts. 
jf A. McKenzie, Ph.D., D.Sc., M.A. 
Wren, Ph.D., M.A., 
f A. Gaterrrus, D.Sc. ; D. Owen, B.A., B.Sc. 
Physics .. =~ W. Crack, B.Sc. 
D. Gwynne-VAUGHAN, M.A. 


Courses 


Chemistry 


Botany ... 
Zoology ... .. W. UNTHANK, b B.Sc. 

Geology . . J. W. Evans, D.Sc. . M Davies, D.Sc. 
Mathematics E. H. smart, M. A.’ V. Coates, M.A. 


Classics ... KF. A. Wricut, M.A. ;G.S. Ropertson, M.A. 
French ... V.E. KASTNER, B.és.L. 
German ... E. L. MILtner- Barry, M.A. 


Geography G. CuIsHoLM, A., B.Sc. 
History ... . . SECCOMBE, 

1G. ARMITAGE- M.A., D. Lit. 
Economics C. Rankin, M.A. 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 
Calendar 3d. (post free 5d.), on application to the Secretary. 


NATURE 


IX! 


FLAME-SPECTRUM OF CALCIUM 


S SEEN WITH THE 


BINOCULAR SPECTROSG@OPE. 


Photograph on a Panchromatic plate, taken with the 
‘*Shirley”’ Spectrograph. 
The use of d0/% eyes constitutes a new ueparture in spectroscopy. 
Sir William Huggins says am ver y plec ased with your spectro- 
scopic opera-glass. It does all that you say of it. The whole visible 
spectrum of a vacuum-tube, or of an induc ‘tion- spark, is seen at once, 
brilliantly, and with great distinctness. 
See also highly favourable report in NatTuRE, Dec. 5, page 115. 
FOR PRICE LIST OR FURTHER DETAILS APPLY TO 
Dr. W. MARSHALL WATTS, 
“SHIRLEY,” VENNER ROAD, SYDENHAM, S.E. 


moc mas. PATENTS. sssicns. 


w. P. THOMPSON & CO., 
Chartered Patent Agents, 
322 HIGH HOLBORN, LONDON, and at LIVERPOOL. 
oe Special attention paid to Scientific Inventions. 


Handbook of Patent Law. 13TH EDITION (1905), entirely 
revised. All countries, 2/6; British Portion only, 6d. 


COLOURED CASTS. 


FISH, Ward's Coloured Casts, from ee a number of 
AMPHIBIANS, which have been purchased by the British Museum 

- (Natural History), can now be obtained, at the 
REPTILES. original prices, from Mr. Brogden. 


Write for List. 


ROBERT BROGDEN, 28 Colville Square, London, W. 


DO YOU WISH Our 
) TO BE Speciality. 
UP TO DATE 
in Scientific Demonstrating ? 


If so, send for our full descriptive pamphlet of 
the Kershaw Science Lan- 
tern, made of best seasoned 
mahogany, French polished, 
lined asbestos and Russian 
iron. Fitte =d with two double 
achromatic objectives, 9o° 
sily ered prism, complete with 

3. T. or mixed jet, in travelling 
case. The illuminants and 
optics are selected and of the 
very highest quality. 

Also made in a larger size, 

No. 2 Model, 
Price £10 Complete. 


KERSHAW. 


St. Columba Street, Woodhouse Lane. Leeds. 


| AN IDEAL PRESENT. | 


tHE DUPLEX” BAROGRAPH 


with our new Opal glass dial attachment, showing present 
reading of the Barometer in addition to the record on the 
chart. Very best quality, in solid oak, walnut, or mahogany 

case with bevelled edge plate glasses and chart drawer. 
Price complete, with a year’s supply of 

Charts, Ink, and Instructions, £6 2 6 
Carriage Paid and Safe Delivery Guaranteed in U.K. 
MANUFACTURERS: 
PASTORELLI & RAPKIN, Ltd., 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS, 
Estbd. 1750, Contractors to H.M. Govt., 

46 HATTON GARDEN, LONDON, E.C. 
3@ SPECIAL ILLUSTRATED LIST OF BAROGRAPHS ano THERMO- 
CRAPHS (COVERING VARIOUS PATTERNS, FROM £3 IOS.) POST FREE. 


By’ 


ABSOLUTELY ACCURATE 


xX 9” 


a” 
‘ 


Dimensions, 14 


IN TUBES OF 23, 5, 


RA DIU WE 


IN ALL STRENGTHS 


From 40-7,000 Units (for demonstration purposes) 


To 1,800,000 Units (for the most critical research work) 
AND 10 MILLIGRAMMES. 


ga NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, giving full scientific 
particulars, 6d. post free. 


ARMBRECHT, NELSON & Co., 


71 & 73 DUKE évasst, GROSVENOR SQUARE, LONDON, Ww. 
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UNIVERSITY OF WALES. 
MATRICULATION EXAMINATION, 1908. 
The University Court will shortly appoint MATRICULATION 
EXAMINERS as follows :— 
Supjects. 
English Language and the His- 
tory of England and Wales 


PRESENT EXAMINERS. 
*The Rev. T. A. ALKER, Litt.D., 
LL.D., M.A. 
ALFRED J. Wyatt, M.A. 

*J. H. Grace, M.A. 

W. H. Youna, M.A., Sc.D., F.R.S. 
*Frank Ritcuig, M.A. 

Prof. C. FLamMsTEAD WALTERS, M.A. 
V. S. VERNON Jongs, M.A. 
*The Rev. Robert Wittiams, M.A. 
Prof. Ernest WEEKLEV, M.A. 
A. W. ScHuppexkorr, Ph.D., 


Latin ... one { 
Greek... 
Welsh 
French 
German 
Dynamic: 
Experimental 
Heat 


1.A. 
Warson, D.Sc., F.R.S. 
Wittiam Watson, D.Sc., F.R.S. 
Chemistry H. O. Jones, M.A. 
Botany *Prof. Cressi Porter, M.A. 


The Examiners aor names are marked with an asterisk have served 


for the full period of five years. 
Particulars will be given by the REGIstRAR OF THE UNIVERSITY, 
University Registry, Cathays Park, Cardiff, to whom application must be 


sent on or before January 7, 1908. 
J. MORTIMER ANGUS, 
Registrar of the University. 


Mechanics and 


December, 1907. 


COUNTY OF LONDON. 

The London County Council invites applications for appointment as a 
TECHNICAL ASSISTANT in the CHEMICAL and GAS DEPART- 
MENT. The commencing salary attached to the position is £150 a year. 
Candidates must possess satisfactory professional qualifications, and must 
be experienced in the analysis of foods and drugs and general stores. 
Candidates must be under 30 years in age on the latest date for receiving 
applications, viz. January 6, 1908. 

The appointment will be subject to the successful candidate passing satis- 
factorily a medical examination by the Couneil’s medical examiner, and to 
the usual conditions attaching to the Council’s service, particulars of which 
will be found in the form of application. 

Applications must be on the official forms, which can be obtained either 
on personal application or by sending a stamped addressed foolscap envelope 
to the CLERK oF THE CouNciL, County Hall, Spring Gardens, S.W., to 
whom they must be returned not later than 11 o'clock a.m. on January 6, 
1908. 

"Canvassing, either directly or indirectly, will be held to be a disqualifi- 
cation for employment. 
G. L. GOMME, 


Clerk of the London County Council. 
County Hall,tSpring Gardens, S.W., 
December 11, 1907. 


INDIA OFFICE, LONDON, S.W. 
Wanted for the Madras College of Engineering, a PROFESSOR of 
CIVIL ENGINEERING. 
Salary, Rs. 500 a month. Engagement for 2 years, with a prospect of 
further employment. 

Applicants must produce satisfactory evidence of their scientific attain- 
ments and teaching experience. 
Age should not exceed 30. 
end of two years will be given. 

Applications should ty addressed to the Secretary, Public Department, 
India Office, London, and be received not later than December 31, 1907. 
The officer selected will be required to leave for Madras as early as 


possible in 1908. 
A. GODLEY, 
Under Secretary of State. 


A first-class passage out and home at the 


December 5, 1907. 


KENT EDUCATION COMMITTEE. 
DOVER HIGHER EDUCATION SUB-COMMITTEE. 


DOVER COUNTY SCHOOL. 

Wanted in January next for the above-named School, an ASSISTANT 
MASTER for FGRM IIL., well qualified to teach French by the Direct 
Method, and to share in the Science Work. Initial Salary, £130 to £150 
per annum, according to qualifications and experience.—Applications, 
together with copies of three recent Testimonials, to reach the Head Master, 
Mr. F. Wuirenouse, M.A., on or before Friday, December 20, Canvass- 
ing will be considered a disqualification. 

By Order of the Ceeee, 
S. W. CROOK, Secretary. 


Caxton House, Westminster, S.W. 
December 2, 1907. 


BOOTLE EDUCATION COMMITTEE. 


TECHNICAL SCHOOL AND PRE-APPRENTICESHIP 
SCHOOL. 

Required, (1) an ENGINEERING SCIENCE MASTER. Salary, 
4200. (2) An ASSISTANT ENGINEERING SCIENCE MASTER 
(Sessional appointment). Remuneration at the rate of £100 per Session. 
Application forms, which must be returned by December 21, and conditions 
from JoHN J. Secretary for Higher Education, 

ootle, 


WEST HAM “MUNICIPAL TECHNIC AL 
INSTITUTE, 
ROMFORD ROAD, STRATFORD. 

Wanted, an ASSISTANT LECTURER and DEMONSTRATOR ;; 
MECHANICAL ENGINEERING. Salary, £150, rising to £20 

All further particulars of PrinciPaL. 

Applications not later than December 28. 

FRED. E. HILLEARY, Town C 
Education Department, 
95 The Grove, Stratford, E., 
December 5, 1907. 


BOROUGH OF SWINDON. 
EDUCATION COMMITTEE. 

SWINDON AND NORTH WILTS SECONDAR 
SCHOOL AND TECHNICAL INSTITUTION. 
PRINCIPAL Mr. G. H. BURKHARDT, M.Sc. 

The Committee require in January next a SCIENCE MISTRE SS well 
qualified in Biological subjects and experienced in giving instructi 
both laboratory and field. Must have University Degree. Salary, £: 
4150 a year by £ro annual increments. Forms of application, which mys; 
be returned as soon as possible, from 

W. SEATON, Secret 


COUNTY BOROUGH OF CARDIFF. 
EDUCATION COMMITTEE. 
INTERMEDIATE SCHOOL FOR BOYS. 


MASTER to teach MATHEMATICS will be wanted at the beginning 
of next Term, January 14, 1908. 

The salary to begin will be £150 per annum. 

Applications to be sent by December 19 to the Heap Masters, Inter- 
mediate School, Cardiff. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE WEST OF SCOTLAND. 


‘Applications are invited for the sapsieent of SUPERINTENDENT 
of the MARINE STATION, MILLPORT. 
Applicants must have some knowledge of marine biology, and be capable 
of supervising the work of the laboratory, museum and tank rooms. 
For full particulars of the appointment apply to the SECKETARY, 
GEO. MIDDLETON, LL.B., 
83 Bath Street, Glasgow. 


Required at the School of Military Engin- 
eering, Chatham, the services of a qualified lecturer to deliver a series 
of lectures on Electrical Engineering (Theory and Practice), commen- 
cing first week in February, 1908. Series to consist of about 32 lectures, 
about two hours’ duration, four mornings a week. Further particulars 
can be obtained from the Insrrucror 1N Execrricity, School of 
Military Engineering, Chatham. Applicants to state age, qualifi- 
cations, previous experience, and complete remuneration for whole series. 


(UNDER THE AUSPICES OF His MAJESTY’S GOVERNMENT.) 
THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 

(UNIVERSITY OF LONDON.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 

The next SESSION commences on WEDNESDAY, JANUARY 15, 

8. 
"Ree Prospectus, Syllabus and other particulars apply to the Secretary, 
P. J. Micuevui, C.M.G., Seamen’s Hospital. Greenwich, S 

BATTERSEA POLYTECHNIC, S.W. 

Principal S. G. Rawson, D.Sc., F.I.C. 
The Governing Body require the services of a HEAD of the DEPART- 
MENT of MATHEMATICS. Salary, £300 per annum, rising by annual 


increments of £25 to £350. 
For particulars send stamped addressed envelope to the SECRETARY. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
CENTRAL TECHNICAL COLLEGE. 


Wanted, JUNIOR DEMONSTRATOR in the ELECTRICAL EN- 
GINEERING DEPARTMENT. Salary, £100 per annum. Apply by 
letter, giving age and full particulars of training and experience, to oo of. 
w. E. Ayrton, F.R.S., City and Guilds Central Technical Colle: 
Exhibition Road, London, S.W. 


Chemist or Physicist with few thousand 


pounds capital is offered share in management of manufacturing 
business where there is a good opportunity for research work. [hic 
business is a growing one, and shows a gross profit of over 40 per cunt. 
on turnover of its principal product. Every opportunity for invest! 
gation offered to responsible applicants, including inspection, aude’ 
accounts.—‘* Box 1989,"" NATURE. 


For Sale.—Bound copies Journal Chemical 


Society, years 1903-1906. per Carriage paid United 
Kingdom.—Address ‘‘ D, N. L.,” 14 Ladbroke Gardens, London, W. 


Young Man, with experience of Museum 
work, and good taxidermist, seeks position as Naturalist to Museu: 
Private Collector, is prepared to travel. S. Mapes, Stevenage, Herts 
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COVENTRY EDUCATION COMMITTEE. 
MUNICIPAL TECHNICAL INSTITUTE. r 

The Committee invite appl cations for the post cf ENGINEERING 2 
MAST: R in the Municip+! Technical Institute, the appointment in the a 
first instance being for a peri d of six months. Salary at the rate of £160 
per annum. Further particulars and forms of application may be obtained 
from the undersigned. 

FREDK. HORNER, Secretary. RADIO-ACTIVITY. 
Education Offices, 13 Priory Row, Coventry, December 11, 1907. 
RADIATIONS. IONISATION. 


~ UNIVERSITY OF LONDON. 
UNIVERSITY COLLEGE. 


The College Committee will proceed shortly to appoint a Derby Scholar 
The value of the Scholarship is £60 per annum, the Scholar- 


n Zovlogy- 

in 

ship being tenable for two years. An examination for the award of the 
Scholarship will be held at University College on |)ecember 18, at 10 a.m. 
Full particulars of the Scholarship can be obtained on application to the 
unders:gned. 


WALTER W. SETON, M.A., Secretary. 
Wanted, the services of a Marine Biologist | 
eport upon the fisheries in India. with special reference to the pre- 
t physical condition and future prospects of the Pearl Oysters found 
rein, and to make observations and experiments on the life-history 
habits of the Oysters, and to make recommendations as to the 
cultivations of the Oyster Banks.—Apply, with copies of testimonials, 
stating qualifications and salary expected, to Mr. Naranji 
lwakkapas, Whiteaway Laidlaw Buildings, Hornby Road, Fort, 
Bombay, from whom further particulars can be obtained. 


t 


Wanted, the services of an able, experienced 
Geologist for making a complete regular Geological Survey of Lands, 
i for making a detailed report thereon with special reference to the | 
nomical minerals and ores found therein.—Apply, with copies of | 
timunials, stating qualifications and salary expected, to Mr. NARANJL | 
DWakkaDas, Whiteaway Laidlaw Buildings, Hornby Koad, Fort, 
Bombay, from whom further particulars can be obtained. 


Berzelianit (Selenide of Copper in Calcareous 
Ses ar) from Skrikerum mine in Sweden. At the pric se of 15s. will be 
nt x kilo. Berzelianit in a beautiful piece ior mineralogical collec- 

ns. —PAUL BERGsoE, Copenhagen. 


German chemist with University degree | 
esires position as Factory Research Chemist. Thoroughly efficient in | 
Applied Bacteriology and manufacture of Nitrocellulose —Address : | 


Theoretical and Experimental 
Physical Journal. 


Scientific Committee : 


Mme. CURIE. p'ARSONVAL. H. BECQUEREL. 
R. BLONDLOT. DEBIERNE. Cu. FERY. 
Cu. Ev. GUILLAUME. LANGEVIN. RUBENS 
RUTHERFORD. SAGNAC. VILLARD. 
Editor : 


JACQUES DANNE, 


University of Paris, Mme, Curie’s Laboratory. 


Le Radium—A Physical Journal, 
Publishes Original Works, Proceedings of 
Research Laboratories, and a Review of 
Physical Works on Radio-activity, Radiations, 
and lonisation. 


Price for Subscription for One Vee 


av (Leginning ist January), 


Foreign Countries, 22 Francs. 


MASSON @& CO., Publishers, 


120 BOULEVARD ST. GERMAIN, PARIS. 


Box 39, NATURE. 


CONSTELLATIONS. —Entirely new and easy way of learning them. | 


Leaflet free. AstRO.,° 4 Beaumont ‘lerrace, Bournemouth 


NEW 
PaTENT TUBE | 


FOR 


This tube was a: 
awarded a Gold 
Medal at St. Louis 
Exhibition, 1904. 


SPECTRUM 
ANALYSIS. 


Specially adapted for the New Gases 
Argon, Helium, &c., either singly or 

in combination. Shows the Spectrum | 
cr any Gas to a degree never before | 
attainable. 


We can now also 

supply these tubes 

filled with Neon, 

Krypton, and 
Xen 


See eulogistic report after test, Nature, March 9, 1905, j 


___ 448. 
GALLENKAMP & CO., LTD., 
19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C. 
NEW LANTERN SLIDES. 


i THE FARREN SERIES | 
I WILD BIRD LIFE. ! 


LIST NOW READY. 


Also a further selection of 


THE CHARLES KIRK SERIES 


WILD BIRDS AT HOME. 


1 SANDERS & CROWHURST, f 


SHAFTESBURY AVENUE, LONDON, W. 


GEOGRAPHICAL JOURNAL. 


DECEMBER. Prick 2s. 
CONTENTS. 
North Polar Problems. Dr. Fridtjof Nansen. 
Lord Curzon on Frontiers. Sir T. H. Holdich. 
Captain Percival’s Surveys in the Bahr-el-Ghazal Province. 
Surveys on the Mozambique Coast. (Map.) 
Travels in German, British, and Dutch New Guinea. Dr. Rudolf Pich. 
(Sketch-map and 6 Illustrations.) 
Ruwenzori and its Life Zones. 
tions, and Diagram ) 
Exploration of the 
and 5 I}lustrations.) 
The District of Jaederen, Norway. Howarth. 
The Civil Service Examinations. Sir George T. Goldie. 
Reviews.—Monthly Record.—Obituary.—Correspondence.—Meetings of 
R.G.S.—Literature of the Month.—New Maps. 
EDWARD STANFORD, 12, 13, 14 Long Acre, W.C. 


(Section.) 


(Map.) 


R. Bb. Woosnam. (Sketch-map, 8 Illustra- 


Mustagh Pass. Aug. C. F. Ferber. (2 Sketch-maps 


af. & (Sketch-map.) 


London: 


JOHN WHELDON & CO., 


Having acquired the few remaining Sets of 


Dr. M. C. COOKE’S 


(Originally pulbliohed dat £30 8s. in ane are offering the same for a short 

time in 8 vols , roy. 8vo. green cloth gilt, gilt top, for £12 12s. net cash, 

or in the 76 original parts, wrappers, for £11 11s, net cash. 

(N.B.—For Foreign Orders. if the Set is to be sent by book po-t, 8s. should 
be added for postage.) 


88 GREAT QUEEN STREET, LONDON, W.C. 


FOREIGN SCIENTIFIC BOOKS 


supplied quickly and cheaply. 
References in principal towns at home and abroad. 


Catalogue of standard and recent works post free. 


16 Grape St., New Oxford St. 


(LATE OF 59 CasTLE STREET East.) 
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THE BAUSCH & LOMB 


world-famed 


Microscopes & Accessories. 


Stanp “C.A.” | CENTRIFUGES. 


[DECEMBER 12, 1907 


LANDER’S 


RECORDING RAIN GAUCE. 


Convenient—Thoroughly Reliable—Strongly Made— 
Moderate Price. 


The scale is a very open one, being 7 inches to 1 inch 
of rainfall, and it shows with absolute accuracy the 
. smallest amount of rain in acontinuous record, and not 
Complete for step by step as in the electrical and tilting bucket 
Histology and f 

: z Single and Double | arrangements. It shows the exact amount o rainina 
Bacterivlogy, Speed, Water and given time, when the showers actually occurred, and 
Miscsite Samer how long thev lasted. The record is 


STANDS 


for all classes o 
work, from 


38/6 to £50. 


(See Complete 
Catalogue.) 


(Separate ILllus- 


easily examined through a conveniently 
placed celluloid window, and the instru- 
ment only requires attention once each 


eae anid week to wind the clock. The charts can 
be changed either weekly or once a 


OBJECTIVES. ESS q £4 10s. 
2/3rds 1/6th 7, MICROTOMES Improved form, with ccpper lamp and 


Dry. 
arrangement for melting snow as itfalls, 
15/- 30/- all £25 10s. 
t/rath simprest | LANDER’S PATENT ANEMO- 
OilImm. Oil lmm. practical and METER, Records the force of every 
100/- 160/- effective) at separate puff of wind, £4 10s. 
20/- LANDER’S THERMOGRAPH, 


£2 17s. 6d. 
Tete LANDER’S BAROGRAPH (Aneroid 
(See Complete 


or Mercurial). £4 10s. 
Catalogue.) 


(Separate Iilus- 
trated List post 


free 3d.) DAWSON - LANDER SUNSHINE 


RECORDER (shows the intensity 
as well as the duration), £7 10s. 


COMPLETE ILLUSTRATED MICROSCOPICAL CATALOGUE | Andallother Meteorological Instruments, 


(84 pp.). 3 Stamps to cover postage, from the SoLE REPRESENTATIVES = Great numbers of our Instru- 
of Bauscn & Lomp Opricat Co., for U.K. and Colonies, ments have recently been supplied 


A. E. STALEY & CO., 


Colonial Governments. 
Kew Certificates with the Instruments 
Contractors to the British, Indian, and Colonial Governments, 
Principal Hospitals, Colleges, and Schools of Bacteriology. 


if desired. 
Write for Descriptive List (including facsimile reproductions of 
SCIENTIFIC 
19 Thavies Inn, Holborn Circus, LANDER & SMITH, 
LONDON, CANTERBURY. 


charts obtained) to:— 


JAMES SWIFT & SON, 7 re 


Manufacturing Opticians to all Scientific 
Departments of H.M. Government. 


We are able to announce that owing to our 
having received another consignment of suitable 
- FLUORITE from abroad, we are in a | = 


(Established 1756), 
12 CHARTERHOUSE STREET, 
HOLBORN CIRCUS, LONDON, E.C. 


VOIGTLANDER’ 
MICROSCOPES. / 


University Optical Works, 
Stand 
complete with rack and 


81 TOTTENHAM COURT ROAD, LONDON, W. 
pinion coarse adjust- 


ment and micrometer 
fine adjustment, triple 


nose piece sub- 


Maker of stage condenser, in 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 

OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. FULLY ILLUSTRATED 
CATALOGUE 


P 
rice List Free. FREE 


{ Belmont Street, Chalk Farm, London, 


to continue the manufacture of our 3 m/m and 
2 m/m APOCHROMATIC Objectives 
3 m/m N.A. 1°36 £8 8 O 
3 m/m N.A. 1°40 10 0 O 
2m/m N.A. 1°40 880 
Unless otherwise ordered, these te nses are corrected for the Con- 
tinental tube length. 


cabinet. 


£6 2 O 
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A BOOK FOR THE LOVER OF NATURE. 


Trees and their Life Histories 


By PERCY CROOM, M.A., D.Sc., F.L.S. 


The author has aimed at no mere descriptive book, but gives a mass 
of essential information concerning the various trees. So far as is con- 
sistent with accuracy, the book is written in non-technical language, and 
the introductory part supplies information necessary to adapt it for 
readers unacquainted with botany. The Illustrations are a feature of 
tc book, there being 112 ie e ieies and 396 cther illustrations 
from photographs by HENRY IRVING. 


Price 


Please write for Prospectus of this book. 


AA NEW NATURE BOOK. 


Birds of the Loch and 


Mountain. 
By SETON P. CORDON, F.Z.S., M.B.0.V. 


With 91 Illustrations from Photographs by the Author. 


Wild Birds in their nests in rocky fastnesses and on bleak moor, in their 
various stages of growth, their eggs, young, &c., are depicted in a series of 
remarkably beautiful and striking photographs. ‘Their habits and lives are 
described by pen-pictures giving a complete and interesting account, which 
will charm every reader. The work throws much new light on the habits 
of some of the wariest birds of Loch and Mountain and on the dangers 
surmounted by the author in his successful efforts to secure photographs. 


Price Tse GA.- net. 


CASSELL & CO., Ltd, LONDON, E.C. 


ASSELL & CO., La BELLE Savy | Lowpon, E.C. 


A Revolution in the Teaching of Physics. 
Price 3/6 Net. 

THE POLARITY OF MATTER. 
By ALEx. CLtark, M.A.—Physical Phenomena explained by this new 
system. Electricity, magnetism, gravitation, cohesion, &c., are forms 
of one single force. 

NATURAL PHENOMENA. By F.A. Brack. G/- net. 
the Zodiacal Light, Winds, The Barometric Tide, &c., &c. 

Of absorbing intere st.”—Dazly News. 
TERRESTRIAL MAGNETISM. By F. A. Brack. With charts and 
diagrams. ©/- net. A contribution to the elucidation of this subject. 
GALL & INGLIS PUBLISHING OFFICE, EDINBURGH. 


Essays on 


WE DO NOT WANT YOU 


to simply read our advertisement, but to send for our Lists 
of Books for Sale, and enquire of us for any book, pam- 
phiet, magazine, journal, odd volume or part you 
may require. Whatever you want of a literary character 
write to us for, and we can supply cheaper, cleaner copies 
than any other firm in the trade, and twice as quickly. 


E. GEORGE & SON Wholesale, Retail, and 


Export Booksellers, 


151 WHITECHAPEL ROAD, LONDON, ENG. 


We can supply a complete bound set of ‘‘ Nature.” 


THE LIFE AND EXPERIENCES OF 
SIR H. E. ROSCOE. 


Illustrated. 8vo. 12s. net. 


NATURE :—“All who read it will find it de- 
lightful. It is full of information about men 
and matters, an epitome in non-technical lan- 
guage of that part of the history of our own 
times in which Sir Henry has played a dis- 
tinguished part.” 

DAILY TELEGRAPH :—‘“‘In a handsome 
volume of upwards of 400 pages Sir Henry 
Enfield Roscoe tells the story of his ‘ Life 
and Experiences,’ and capital reading that 
story makes... . Altogether Sir Henry 
Roscoe has given us a “delightfully genital 
and interesting account of his life and 
experiences. 

DAILY GRAPHIC :—* His autobiography is 
written with urbanity and a certain naivety 
which must win him friends among many 
who have not had the advantage of his per- 
sonal acquaintance.” 

CAMBRIDGE REVIEW :—“ We can only 
conclude this brief review by strongly recom: 
mending all those who are interested in the 
progress of scientific research and the history 
of the Educational movement to profit by the 
rich store of Sir Henry Roscoe's experience.” 

DAILY NEWS ;—“ With acharming simplicity 
of style and thought, illumined throughout 
by a soft g ow of kindly humour, Sis Henry 
Roscoe tells the story of his life. His was 


essentially a biography which deserved writ- 
ing, and many readers will — that he 
himself has undertaken the task. 


MACMILLAN & CO., Ltd., LONDON. 


SCIENTIFIC AnD 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


LARGEST STOCK in LONDON of SECOND.- 
HAND School, Mathematical, Mechanical, Botanical, 
Natural History, ELEMENTARY and ADVANCED 
SCIENTIFIC BOOKS of all kinds at about HALF 


PUBLISHED PRICE. 
CLASSICAL, THEOLOGICAL, AND FOREIGN BOOKS, 


KEYS AND TRANSLATIONS. 
BOOKS FOR ALL EXAMS. 


SV. POOLE & CO. 18. 
104 CHARING CROSS ROAD, LONDON. 


Enquiries by letter receive immediate attention. 


NATURE. 


The number for last week (December 5) contained :— 
A Text-Book of Plant Physiology. By F. F. B. 
Liquid and Gaseous Fuels. 


A Practical Handbook on Rubber. By L. C. B. 
Our Book Shelf. 
Letters to the Editor :— 

The Windings of Rivers. (With Diagrams.) J. Y. 


BUCHANAN, F.R.S.; J. Lomas.—Small Flint Implements 
from Bungay. (///ustrated.) W. A. DuttT.—Graphical 
Interpolation. (With Diagrams.) F. J. W. WHIPPLE.— 
Reflection of Polarised Light. C. T. WHITMELL. 
The Total Solar Eclipse of January 3,}1908. 
(Zilustrated.) By Dr. J. S. LOCKYER. 
New Aéroplanes. (//lustrated.) 
Anniversary Meeting of the Royal Society. 
Notes. 
Our Astronomical Column. 
Some Recent Work in Palzontology. By G. A. J.C. 
University and Educational Intelligence, 
Societies and Academies. 
Diary of Societies. 
Copies can be obtained through any bookseller, or post-free 


from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 7d. 


from residents abroad. 
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Damaged Agate bee 
Knife Edges 
replaced in a few 
minutes. 


With our registered Beam 
the Agates are so fitted that 
should they be damaged at 
any time a new Agate may ... 
be fitted without sending 
away. 


STANDLEY BELCHE? 
and MASON, Ltd. 


Scientific Instrument; 
and Chemicals, 
LUDGATE HILL, 
BIRMINGHAM. 


TELEPHONE: 3825. 
TELEGRAPHIC ADDRESS: 
LABORATORY, BIRMINGHAM.” 


DARTON’S 


IMPROVED 
RECORDING _ THERMOGRAPH. 


APH es ~ | 5 0 
HYG R Hygrometer 
New Illustrated List of Meteorological Instruments Post Free. 


F. DARTON & CO., “7 


| 
| 
| 
| 


W. G. PYE & CO., 


Scientific Instrument Makers, 
GRANTA WORKS, CAMBRIDGE, ENGLAND. 


COMBINATION SPECTROMETER 
AND SPECTROSCOPE. 


Constructed on Ceometric Lines. Price from £6 16 6 


WRITE FOR PAMPHLET. ILLUSTRATED LIST FREE. 


MARBLE REDUCED 
TO QUICKLIME IN 
10 MINUTES 


||| with our NEW BLAST 
WARNING. BUNSEN BURNER AND 
tha MIDGET FURNACE. 
Regulator of We make these in two sizes at 
Burner, Body of present, §” and §”, and the prices 
Furnace, and are—Burners only, 1/6 and 2/6; 
Hood are a// dis- complete with Furnace, 4/6 and 
tinctly stamped 6/-. 
in the metal 
‘* BREWSTER, 
Smitu & Co., 
Lonpvon.” 
Beware of imita- 
tions that do not 
contain the essen- 


The consumption of gas is the 
same as with an ordinary Bunsen, 
but the heat derived is three 
times as great, and a number of 
interesting experiments can be 
performed with them, which 
have only been possible before 
tial feature of this with very expensive furnaces. 


burner’s success. We are the SOLE MAKERS. 


De Nature says :—‘‘ The combination of furnace and burner is very 
convenient. These little furnaces are not only useful for reducing calcium 
carbonate tu lime, but also work very well in fusion experiments.” 


BREWSTER, SMITH & CO., 
6 CROSS ST., FINSBURY PAVEMENT, LONDON. 


Makers and Importers of every description of Scientific 
Apparatus and Chemicals. 


LABORATORIES FITTED & FURNISHED THROUGHOUT. 


Our NEW CHEMICAL APPARATUS LIST post free, 1/- 
Gratis to Colleges and Laboratories. 


LIQUID AIR avo LIQUID HYDROGEN. 


Dr. HAMPSON'S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 

easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 7 ; 

It begins to liquefy air in from 6 to ro minutes after the admission o air 
at from 150 to 200 atmospheres p , making over a litre of liquid per 
hour. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For prices and particulars of the above and commercial 
apparatus of the same description manufactured under 
the Linde and Hampson patents apply to 


THE BRITISH OXYGEN CO., Ltd., 
(Formerly Brin’s Oxygen Co., Ltd.) 
ELVERTON STREET, WESTMINSTER, S.W. 

UTENSILS, WIRE, 


PLATINUM 


PURCHASED AT HIGHEST PRICES. 
LL SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 


CRUCIBLES, SCRAP, 
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New Carcuratinc Rute, 11in. long, with 
longitudinal spring, and with special cursor having 
all the usual scales, and in addition, log log 
|. re) and volt scale, giving: (1) Involution with 
fractional powers, (2) Evolution with fractional 
roots, (3) Potential loss of voltage, for Electrical 
and Mechanical Engineers ; in case, 13% 6d. 


300K « oF INSTRUCTIONS FOR SLIDE RULE, containing many pages of full size diagrams, 18. 6d. 
ALL MAKES OF SLIDE RULES SUPPLIED FROM STO CK List oF SLIDE RuceEs (excerpt from Full Catalogue) post free. 


Ww. H. HARLING, ™**smstical, Drawing. & Surveying 47 Finshury Pavement, London, £.C.; and at Grosvenor Works, Hackney. 


Established 1851. t. F ULL “LI USTRAIED CATALOGUE, 13th Edition, 104 pages (covering every requirement), Post Free. 


(GLASS BLOWING. SECOND-HAND 


PRISM FIELD GLASSES. 
ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING j 


carried out quickly and correctly from rough sketch at Moderate Charges. j Ross 8x ..£3815 0 
ANY FORM OF GLASS APPARATUS REPAIRED. Zeiss 8x ... 415 O 
DEMONSTRATIONS given here, or at Colleges, é&c. GOERZ 9x ... 415 0O 


L H. HELM, 66 HATTON CARDEN. LONDON, CLARKSON 


ACTUAL MAKER of ALL KINDS of X-Ray, Geissler and other Vacuum 
Tubes, Mercury Pumps, High Frequency Electrodes, &c. The Second-hand Optical Mart. 
(Opposite the Gray’s Inn Road.) 


THE MICRO-RESEARCH INSTITUTE. 


141 FULHAM PALACE ROAD, LONDON, W. | K B = K A N K 
Projected for the encourageinent of Study and the Diffusion of Know- ]) 


ledge in all Branches of Microscopical Science. | EsTABLISHED 1851. 
LESSONS IN PRACTICAL PETROGRAPHY and BIOLOGY |, SOUTHAMPTON BUILDINGS, HiGH HOLBORN, W.C. 
to qualify for University Honours. | 93 PER CENT. INTEREST 


CHRISTMAS CATALOGUE of Micro-slides, &c., sost /ree. | allowed on Deposit Accounts. 
‘*The Microscopical Review” (a Monthly Journal and Official 2 PER CENT. INTEREST 
Organ of the Institute) will appear on January 1, 19c8. ‘| on. Drawing Accounts with Cheque Book. 
i@- Write for Descriptive Prospectus (showing great privileges available } All general Banking Business pes nade" 
to Members of the Institute at the nominal fee of 5/= a year) post free. ALMANACK, with full particulars. POST FREE. 
C. F. RAVENSCROFT, Secretary. 


IX _ TYPE. WRITING UNDERTAKEN BY 

ASSURANCE COMPANY, LIMITED. HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 

F I R E O F F I C -. TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). Modern Languages. Research, Revision, Translation, Short- 

19 LOMBARD Sie E. C. ESTABLISHED 1782. | hand. Dictation Room. The Cambridge Type-writing Agency, 


10 Duke Street, Adelphi, W.C. 


E. 
WOREMEN’S QOMPENSATION. | 
BURGLARY. 
PERSONAL ACCIDENT. New dismountable Bookcases with movable shelves, for 
FIDELITY GUARANTEE. Libraries, Booksellers, &c. Sole Agent: V. SCHLIENGER, 15 Great 


Chapel Street, Oxford Street, London, W. Catalogue and price list 
THE ENTOMOLOGISTS’ MONTHLY 


free on application. 


MAGAZINE, | THE IRISH NATURALIST. 
| A Monthly Magazine of Irish Zoology, Botany, and 


McLacHLan, E.R. S., F.LS., | 
Lom Warsincuam, M.A., LL.D., F.R.S. Edited by GEO. H. CARPENTER, B.Sc., R. LLOYD 
This Magazine, commenend ie 1864, contains standard articles and notes | PRAEGER, B.A., and ROBERT PATLERSON, F.L.S. 
th BY: pecially on the Insects of | annual Subscription, 5s. Post Free to any Address, 
Dublin: EASON & SON, Lrtp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: GURNEY & JACKSON (Mr. Van Voorst's Successors), | . , " 
| London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Ld. 


on all 
the British Isles. 
Subscription—Six Shillings per Annum, post free. 


NOTICE. 


A few copies of the issue of ‘‘NATURE’’ of November 7, containing 
an article by Prof. P. Zeeman on Sir William Crookes, F.R.S., accom- 
panied by a Photogravure Portrait of the subject of the article, can 
still. be supplied to residents in the British Isles for 61d. per copy, 
and to residents abroad for 7d. 


Q Proof Impressions of the Portrait can be obtained post free from the 
Publishers for 5s. 3d. 


@ The Publishers will be pleased to send to any address on receipt ofa 
postcard a list of the Steel and Photogravure Portraits contained in the 
series of ‘‘ Scientific Worthies ” in. which Sir William Crookes’s portrait 


appears. 
OFFICE OF ‘* NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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MACMILLAN & CO.’S BOOKS 
STUDENTS OF GENERAL BIOLOGY AND PHYSIOLO 


WORKS BY ALFRED RUSSEL WALLACE, 


DARWINISM: An Exposition of the 


Theory of Natural Selection. Crown 8vo. 7s. 6d. 


NATURAL SELECTION, 


TROPICAL NATURE: and other Essays on Descriptive 
and Theoretical Biology. Crown 8vo. 7s. 6d. 


ISLAND LIFE. Crown 8vo. 7s. 6d. 
STUDIES SCIENTIFICandSOCIAL. 


2 Vols. Extra Crown 8vo. 18s. 
INTRODUCTORY PRIMER OF 

a By Prof. T. H. HUXLEY, F.R.S. Pott 

8vo. [Science Primers. 


LESSONS IN ELEMENTARY 


BIOLOGY. By Prof. T. JEFFERY PARKER, B.Sc., 
F.R.S. Illustrated. Third Edition, revised. Crown 8vo. 


os. 6d. 
A COURSE OF ELEMENTARY 


INSTRUCTION IN PRACTICAL BIOLOGY. By 
Prof. T. H. HUXLEY, F.R.S., assisted by H. N. 
MARTIN, F.R.S. Third Edition, revised by G. B. Howes 
and D. H. Scott, D.Sc. Crown 8vo. 10s. 6d. 


ATLAS OF PRACTICAL ELEMEN- 
TARY ZOOTOMY. (Being a Revised Edition of the 
Zoological Portion of the Atlas of Practical ey 
Biology.) By the late G. B. HOWES, LL.D., F.R.S., 
Professor of Zoology, Royal College of Science, London. 
With a Preface to the First Edition by T. H. Hux.ey. 
4to. 10s. net. 
The LIVING ORGANISM. An Intro- 
duction to the Problems of Biology. By ALFRED EARL, 
M.A. Crown 8vo. 6s. 
ON BRITISH WILD FLOWERS 
CONSIDERED IN RELATION TO INSECTS. By 
ray? F.R.S. Illustrated. Crown 8vo. 
[ Mature Series. 
THE, ‘BIOLOGY OF THE FROG. 
By S. J. HOLMES, Ph.D. Crown 8vo. 6s. 6d. net. 


The DEVELOPMENT of the FROG’S 
EGG. By T. H. MORGAN, Ph.D. 8vo. 7s. net. 
REGENERATION. By T. H. MOR- 


GAN, Ph.D. Illustrated. 8vo. 12s. 6d. net. 


EVOLUTION AND ADAPTATION. 
By T. Hl. MORGAN, Ph.D. 8vo. 12s. 6a. net. 


AN OUTLINE OF THE THEORY 
THE CELL IN DEVELOPMENT 
By E. B. WILSON, Ph.D. 
THE DYNAMICS OF LIVING 
a By Prof. JACQUES LOEB. 8vo. 12s. 6d. 
EVOLUTION AND MAN’S PLACE 


IN NATURE. By Prof. H. CALDERWOOD, LL.D. 
Second Edition. 8vo. 10s. net. 


EXPERIMENTAL MORPHOLOGy, 
By C. B. Ph.D. Parts I. and II. vo. 
Qs. net each. 


THE SURVIVAL of the UNLIK®. 


By L. H. BAILEY. Crown 8vo. 8s. 6d. 


PHYSIOLOGY for BEGINNERS. ly 
Sir M. FOSTER, K.C.B., M.D.,and LEWIS E. SHORE, 
M.A., M.D. Globe 8vo. 2s. 6d. 


LESSONS IN ELEMENTARY 
SIOLOGY. By THOS. H. HUXLEY, F.R.S. Illus. 
trated. 45. 6d. Questions, Is. 6d. 


PHYSIOLOGY. BySir MicuaetFostex, 

K.C.B., M.D. With Illustrations. Pott 8vo. Is. 
[Sctence Primers. 

TEXT-BOOK of PHYSIOLOGY. By 
Sir MICHAEL FOSTER, K.C.B., M.D. With II- 
lustrations. Part I. Book I. Blood: The Tissues of Move- 
ment, the Vascular Mechanism. Sixth Edition. 10s. 6. 
Part II. Book II. The Tissues of Chemical Action, with 
their Respective Mechanisms: Nutrition. Fifth Edition, 
largely revised. 10s. 6d. Part III. Book III. The Central 
Nervous System. Seventh Edition, largely revised. tos. 67. 
Part IV.. Remainder of Book III. The Senses, and some 
Special Muscular Mechanisms. Sixth Edition, revised. 
tos. 6a. Part V. Book IV. The Tissues and Mechan- 
isms of Reproduction. New edition in preparation. 
Appendix. By A.S. LEA. 7s. 6d. 


HANDBOOK OF PHYSIOLOGY. 


For Students and Practitioners of Medicine. By AUSTIN 
FLINT, M.D., LL.D. Fully Illustrated. 8vo. 21s. 


THE PHYSICAL NATURE of the 


CHILD, AND HOW TO STUDY IT. By STUART 
H. ROWE, Ph.D. Extra Crown 8vo, 4s. 6d. 


A COURSE OF ELEMENTARY 
PRACTICAL PHYSIOLOGY AND HISTOLOGY. 
By Sir M. FOSTER, K.C.B., and J. N. LANGLEY, 
D.Sc. Seventh Edition, edited by J. N. LANGLEY, D.Sc., 
F.R.S., and L. E. SHORE, M.D. Crown 8vo. 7s. 6. 


PRACTICAL HISTOLOGY. By J. N. 
LANGLEY, M.A. Crown 8vo. 6s. 


ANATOMY AND PHYSIOLOGY 
FOR NURSES. By D.C. KIMBER. 8vo. 10s. net. 


STUDIES IN PHYSIOLOGY, 
ANATOMY, AND HYGIENE. By J. E. PEABODY, 
A.M. Crown 8vo, 55. net. 


A TEXT-BOOK of the PHYSIO. 
LOGICAL CHEMISTRY OF THE ANIMAL BODY, 
including an Account of the Chemical Changes pene 
in ox By ARTHUR GAMGEE, M.D., F.R 
Vol. II., 18s. 


ELECTRO-PHYSIOLOGY. By Prof. 
W. ,, Translated by F. A. WELBY. 


OUTLINES OF PHYSIOLOGICAL 
CHEMISTRY. By S. P. BEEBE, Ph.D., and B. H 


MACMILLAN AND CO., LTD., LONDON. 


BUXTON, M.D. Crown 8vo. 7s. 6d. net. 
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MACMILLAN & NEW BOOKS. 
THE MAN-EATERS OF TSAVO, 


AND OTHER EAST AFRICAN ADVENTURES, 
By Lieut.-Col. J. H. PATTERSON, D.S.O. 
Vith a Foreword by FREDERICK COURTENEY SELOUS. With numerous Illustrations. 8vo, 7s. 6d. net. 


DR, ALFRED RUSSEL WALLACE’S NEW BOOK. 


Is MARS HABITABLE 9 A Critical Examination of Professor Percival Lowell’s book, ‘‘ Mars and 


its Canals,” with an alternative Explanation. By ALFRED RUSSEL 
WALLACE, F.R.S., &. With Map. Extra Crown 8vo. 2s. 6d. 


APHORISMS AND REFLECTIONS FROM THE WORKS OF 
MINING TABLES, of the with Table of 

useful to Mining Engineers and Surveyors. — ByF. H. HATCH, Ph.D., F.“.S., and E.J. VALLENTINE. 8vo. 6s. net. 


THE WEIGHTS AND MEASURES OF INTERNATIONAL 


= COMMERCE. Tables and Equivalents. By F. H. HATCH, Ph.D., and E. J. VALLENTINE. 8vo. 2s. 6d. net. 


SIR OLIVER LODGE. 


MODERN VIEWS OF ELECTRICITY. Be 


Third Edition, Revised. With Illustrations. Crown 8vo. 6s. 


mingham. 


VOLUME II. NOW READY. 
A Text-Book 


THE ELEMENTS OF ELECTRICAL ENGINEERING. {75h 


Schools and Colleges. By Prof. W. S. FRANKLIN and Prof. W. ESTY. Vol. Il. ALTERNATING CURRENTS. 
Illustrated. 8vo. 15s. net. Previously published, Vol. I. 


NEW IMPRESSION .NOW ‘READY. 


THE MECHANICS OF HOISTING MACHINERY, INCLUDING 


ACCUMULATORS, EXCAVATORS, AND PILE DRIVERS. By Dr. JULIUS WEISBACH and Prof. GUSTAV 
HERRMANN. Illustrated. 8vo. 12s. 6d. net. 


PRACTICAL INTEGRATION FOR THE USE OF ENGINEERS, 


&e. By A. S. PERCIVAL, M.A., Author of ‘‘ Optics,” &c. Crown 8vo. 2s. 6d. net. 


STEAM AND OTHER ENGINES. 22: DUNCAN, Wh.Ex.. A.M.I Mech. E., Head of the 


Department of Civil and Mechanical Engineering at the 
Municipal Technical Institute, West Ham. Globe 8vo. 55s. 


NATUORE.—‘‘ An admirable little work . . . which students in the early part of a course on mechanical engineering will 
greatly appreciate, for it is well and clearly written, and covers a wide range of modern practice.’ 


A FIRST COURSE IN THE DIFFERENTIAL AND INTEGRAL 


18 _ CALCULUS. By | Professor WILLIAM F. OSGOOD, Ph.D. Crown 8vo. 10s. 6d. 


Crown 8vo. 35. 6d. net. = 
AL NEWS.— 


at (and successfully) producing a clear conception of units, accuracy, quickness, and reasoning power. . 
graphic parts of the work are of the greatest value, and the book being most moderate in price, deserves soon to be universally used.” 


IMMUNOCHEMISTRY ‘The Application of the Principles of Physical Chemistry to the Study of the 
e 


Biological Antibodies. By SVANTE ARRHENIUS. Crown 8vo. 7s. net. 
MABEL OSGOOD WRIGHT’S NEW BOOK. 


GRAY LADY AND THE BIRDS. Sots Se 


MACMILLANS ILLUSTRATED CATALOGUE POST FREE ON APPLICATION. 
MACMILLAN AND CO., Ltp., LONDON. 


‘* This is one of the most meritorious publications in this department for some time. It aims 
For teachers the 
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REYNOLDS & BRANSON, Ltd., 


Chemical and Scientific Instrument Makers to 
His Majesty’s Government (Indian, Home & Colonial), 
Laboratory Furnishers & Manufacturing Chemists. 


STROUD AND RENDELL SCIENCE LANTERN. 
INDISPENSABLE LANTERN 

FOR LECTURERS. 
Devised for the projection of lantern 
slides and apparatus in a vertical or 
horizontal position. 
Price, with superior 
compound objective, 
6, 9, or 12” focus, and 
achromatic objective 
for vertical 
projection, 


prism with 
silvered face, 
lime-light 


= burner, com- 
lete in travell nz case re a ‘ . £8 10 
Bitto, with ‘‘ Phoenix” Arc lamp ... £11 


BARR AND STROUD LANTERN SLIDE APPARATUS: 


(Made in accordance with Prof. Stroud’s most recent suggestions), 

Reynolds & Branson, Ltd., sole authorised makers. 

With graduated scales, which enable an operator» 

without calculation or fi ing on the screen, to 

quickly obtain a nega- 

tive of lantern size, 

3} inches. Bya 

simple method of ad- 

justment, the 

object, which 

is kept in 

: position by 

an adjust- 

able holder, can be quickly and accurately centred and focussed, the slides 
thus being made with great rapidity and precision. 

Price, with Adjustable Book Holder (without 00 

Ditto ditto with superior Rectilinear Lens . . £8 10 0 

Illustrated Catalogues post free on application, 


14 Commercial Street, Leeds. 


ZEISS_FIELD-GLASSES 


WITH ENHANCED STEREOSCOPIC EFFECT. 


x 6, £6 Oo oO. 
| FOR TOURISTS. 


SPECIAL TYPES FOR NATURALISTS, 
MARINE WORK, HUNTING, &c. 


Illustrated Catalogue, ‘‘Tn,’’ Post Free on Application. 


CARL ZEISS, JENA 


Branches :— 


LONDON: 29 Margaret St., Regent St., W. 
Berlin, Frankfort o/M, Hamburg, Vienna, St. Petersburg. 


USEFUL CHRISTMAS PRESENTS. 


“THE STANDARD WORK ON GEM STONES.” 
(Vide Atheneum.) 

I Lib Style. B ifully Illustrated with 29 Plates, 


PRECIOUS STONES: 
THEIR PROPERTIES, OCCURRENCES, AND USES. 
By Dr. MAX BAUER. Translated by L. J. SPENCER, M.A., &e, 


THE TEXT. “The work is . . . so com lete, trustworthy, and up 
to date, that no better guide to the study of Gems can be indicated to 
the student, the worker or dealer in these interesting objects.” — Nature. 


THE PLATES. “The plates are remarkable for their beauty, 
delicacy, and truthfulness. A glance at them alone is a lesson on 
precious stones." —A ¢heneum. 


Second Edition. Medium 8vo. Cloth, 21s 


PHOTOGRAPHY : 

Its History, Processes, Apparatus, and Materials. 
By A. BROTHERS, F.R.A.S. 

With numerous Full-Page Plates by many of the processes described. 

** We can cordially recommend the volume.”—Sritish Journal of Photo- 
graphy. 
In Handsome Cloth, 78. 6d. Gilt for Presentation, 88. 6d. 
OPEN-AIR STUDIES IN BOTANY. 
By R. LLOYD PRAEGER, B.A., M.R.I.A. 

“ Redolent with the scent of dland and dow.” —Standard. 
Second Edition, Revised. 12 Full-Page Illustrations, 8s. 6d. 
OPEN-AIR STUDIES IN GEOLOGY. 
By GRENVILLE A. J. COLE, F.G.S., M.R.I.A. 
** A charming book, beauti.ully illustrated.” —A thenaum. 


OPEN-AIR STUDIES IN 
By CHARLES DIXON. 


Enriched with excellent illustrations.” — Westminster Review. 


London: C. GRIFFIN & CO., LTD., EXETER ST., STRAND. 


BIRD-LIFE.. 


NEW NATURE GIFT-BOOKS 


ADVENTURES IN BIRD-LAND. 


A Book for Boys. By OLIVER G. PIKE, F.R.P.S. 
With Four Photogravures, a Coloured Plate, and 64 Plates 
containing about 100 Photographs taken direct from Nature 
by the Author ; also 100 Pen Sketches by E. RICHMOND 
Paton. Demy 8vo, cloth gilt, price 6s. net. 


‘By MEADOW, GROVE, and STREAM: 


An Introduction to Nature Study. By HENRY 
HILTON BROWN, F.E.S. Large crown 8vo, cloth gilt. 
With two folded Coloured Plates and 171 Figures in Black- 
and-White from Original Drawings by the Author. Cloth 
gilt, 3s. 6d. 


EVERY BOY’S BOOK OF BRITISH 
NATURAL HISTORY. 


A Reliable Guide to British Wild Life and Nature 
Photography. By W. PERCIVAL WESTELL, 
F.L.S. With an Introduction by the Right Hon. Lord 
AveBury. Fifth Edition Now Ready, Large crown Svo, 
cloth gilt, 3s. Gd. 


FIFTY-TWO NATURE RAMBLES. 


A Series of Open-air Talks for Young People. 
By W. PERCIVAL WESTELL, F.L.S., M.B.O.U. 
With Five Coloured Plates from Drawings and 100 otner 
Illustrations from Photographs. Large crown 8vo, cloth 
gilt, 3s. Gd. 


LONDON: 4 BOUVERIE STREET, E.°. 
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Messrs. ADAM HILGER, 


HAVE FOR DISPOSAL ONE OR TWO LARGE 


RULED DIFFRACTION GRATINGS 


ruled by 


Prof. A. A. MICHELSON. 


These are of 4 inch and 6 inch size, and of the highest quality. 


ADAM HILGER, Ltd., 75a Camden Rd., London, N.W. 


Telegraphic Address :— Sphericity, London,” Telephone :—No. 1687 North. 


DIREGT READING GYMOMETERS. 


DESIGNED BY 
Dr. J. A. FLEMING, F.R.S., 
FOR THE MEASUREMENT OF 


ELECTRIC WAVES, CAPACITIES, INDUCTANCES, &c. 


For full Particulars, Instructions and Prices of New Patterns, apply for List 15. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, ir. 


TYSSEN STREET, DALSTON LONDON, N.E. 
OFFICE: WATERGATE HOUSE, YORK BUILDINGS, ADELPHI, W.C. 
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PRACTICAL EXERCISES 
G. C. DONINGTON, M.A. 
Globe 8vo. Ss. 6d. 


AN INTRODUCTION tc the STUDY 
OF CHEMISTRY. By Prof. W. II. PERKIN, Jr., 


Globe’ 8vo, 2s. 6d. 

PRIMER OF CHEMISTRY. By 

Sir HENRY E. ROSCOE, F.R.S. Illustrated. With | 

Questions. Pott 8vo, Is. 

INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S 
Assisted by JOSEPH Lunt, B.Sc. Globe 8vo, 2s. 


A 


MISTRY, INORGANIC and ORGANIC. 
revised. Fceap. 4 

INORGANIC “CHEMISTRY | 
ADVANCED STUDENTS. 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 45. 6d. 


TREATISE on CHEMISTRY. By. 


A 


LEMMER, F.R.S. Completely revised by Sir H. E 

Roscog, assisted by Drs. H. G. COLMAN and A. HARDEN. 

8vo. Vol. I. The Non-Metallic Elements. New and 

Revised Edition. 215. net. Vol. II. The Metals. 315. 6d. 

Vol. III. The Chemistry of the Hydrocarbons and their 

gg. or Organic Chemistry. Parts II., IV., and 
21s. each. Part III., 18s. 


INTERMEDIATE SCHOOLS. 
B.Sc. Globe 8vo, 2s. 

ELEMENTS OF QUANTITATIVE | 
ANALYSIS. By G. H. BAILEY, D.Sc. Ph.D. 
Globe 8vo, 4s. 6d. 


By L. M. JONES, 


OF STUDENTS. By Prof. A. LIVERSIDGE, M.A., 
LL.D., F.R.S. 2nd Ed. Super Royal 8vo, 4s. 6d. net. 

AN INTRODUCTION TO THE 
SCIENCE AND PRACTICE OF QUALITATIVE 
CHEMICAL ANALYSIS, INORGANIC. By CHAP- 
F.I.C., F.C.S., &c. Second Impression. 

PRACTICAL INORGANIC CHE- 
MISTRY. ByG.S.TURPIN, D.Sc. Globe 8vo, 2s. 6d. 

LESSONS IN ORGANIC an 
TRY. ByG.S. TURPIN, D.Sc. 2s. 

A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 
INORGANIC CHEMISTRY. By Prof. 

I. REMSEN. Crown 8vo, 6s. 6d. 

ORGANIC CHEMISTRY. By Prof. 
I. REMSEN. Crown 8vo, 6s. 6d. 

The ELEMENTS of CHEMISTRY. 
By Prof. I. REMSEN. 11thImpression. Fcap. 8vo, 2s. 6d. 

COLLEGE TEXT-BOOK of CHE- 
rag RY. By. Prof. I. REMSEN. Extra Crown 8vo, 

s. 6d. net. 

A JUNIOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 
With a Preface by Sir H. E. Roscog, F.R.S. Eighth 
Edition. Globe 8vo, 2s. 6d. Questions, 3s. 

PRACTICAL CHEMISTRY. By R. 


ABEGG and W. HERZ. Translated by H. T. CAL- 
VERT, B.Sc. Crown 8vo, 6s. 


MACMILLAN & C0.’5 BOOKS FOR STUDENTS OF CHEMISTRY. 


IN THEORETICAL CHEMISTRY fro» 


Ph.D., F.R.S., rey BEVAN LEAN, D.Sc., B.A. (Lond. b | 


LESSONS in ELEMENTARY CHE-| AN EXPERIMENTAL STUDY OF 
By Sir | 


Sir H. E. ROSCOE, F.R.S., and the late C. ae PRINCIPLES 


INTRODUCTORY CHEMISTRY tor ELEMENTS of INORGANIC CHE- 


| 


TABLES for QUALITATIVE CHE- 


MICAL ANALYSIS, ARRANGED FOR THE USE | 


THE STANDPOINT OF AVOGADRO’S RULE AN)) 
THERMODYNAMICS. By Pro. WALTER NERNS/, 
Ph.D. 8vo. 155. net. 

The PRINCIPLES of INORGANIC 
CHEMISTRY. By Prof.WILHELM OSTWALD, Ph. }). 
Translated by ALEX. FINDLAY, M.A., Ph.D., D.Sc, 
Second Edition. 8vo. 18s. net. 

PRACTICAL ORGANIC CHE. 
MISTRY FOR ADVANCED STUDENTS. By 
Prof. JULIUS B. COHEN, Ph.D. Globe 8vo, 35. 6a. © 


THEORETICAL ORGANIC CHE 


MISTRY. By Prof. JULIUS B. COHEN, Ph. D. Gl. 8vo, ¢ 


GASES. By Prof. M. W. TRAVERS. 8vo, Ios. net. 


| THE GASES of the ATMOSPHERE. 
F.R.S. Third Edition. Extra 


SOLUBILITIES, INORGANIC. By A. M. COMEY, 

Ph.D. Demy 8vo, 15s. net. 

OF INORGANIC 
CHEMISTRY. By HARRY C. JONES, Associate 
Professor of Physical Chemistry in the Johns Hopkins 
University. 8vo. 17s. net. 

ELEMENTS OF PHYSICAL CHE- 


MISTRY. By Prof. HARRY C. JONES. 8vo. 175. net. 


MISTRY. By Prof. HARRY C. JONES. Cr. 8vo. 6s. 61. 
THE THEORY of ELECTROLYTIC 


DISSOCIATION AND SOME OF ITS APPLICA- 
TIONS. By Prof. HARRY C. JONES. Cr. 8vo. 7:. 


net. 
CHEMISTRY OF THE PROTEIDS. 


By GUSTAV MANN, M.D. (Edin.), B.Sc. (Oxon.). 


8vo. 155. net. 

The SCIENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By Prof. WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
M‘GOWAN, Ph.D. Second Edition. Crown 8vo, 6s. net. 

MANUAL of PHYSICO-CHEMICAL 
MEASUREMENTS. By Prof.W.OSTWALD. Translated 
by J. WALKER, D.Sc., Ph.D. Illustrated. 8vo, 7s. net. 

INTRODUCTION TO PHYSICAL 
CHEMISTRY. By Prof. JAMES WALKER, D.Sc., 
Ph.D., F.R.S. Fourth Edition. 8vo, ros. net. 

CHEMICAL TECHNOLOGY AND 
ANALYSIS OF OILS, FATS, AND WAXES. By Dr. J. 
LEWKOWITSCH, M.A., F.LC., &c. In Two Volumes. 
With 88 Illustrations and numerous Tables. Third Edition. 
Entirely Rewritten and Enlarged. Medium 8vo, 36s. net. 

LABORATORY COMPANION TO 
FATS AND OILS INDUSTRIES. By Dr. J. LEW- 
KOWITSCH, M.A., F.I.C. 8vo, 6s. net. 

SYSTEMATIC SURVEY OF THE 

ORGANIC COLOURING MATTERS. Founded on 

the German of Drs. G. SCHULTZ and P. JULIUS. 

Second Edition. Revised throughout, and greatly en- 

larged. By Prof. ARTHUR G. GREEN, F.I.C., F.C.S. 

Royal 8vo, 21s. net. 

HISTORY OF CHEMISTR\ 

FROM EARLIEST TIMES TO THE PRESENT 


A 


| 


MACMILLAN AND CO., LTD., LONDON. 


DAY. By Prof. ERNST VON MEYER, Ph.D. Trans- 
lated by GEORGE McGOWAN, Ph.D. Third Edition. 
8vo, I7s. net. 
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PETROGRAPHY & GEOLOGY. 


|. Colle: tion of Lantern Slides representing the micro-photos of the 
plate. of the latest edition of H. Rosenbusch’s and E, Wiilfing’s 
text-vook, ** Mikroskopische Physiographie,” Vol. I., Parts I. and II. 
Rosenbusch-Collection A (Plates IV.-XVI., Vol. I. Part I.), 
owing growth of aggregates, deformations, 


76 slides 106 Marks 
Rosenbusch- Collection B (Plates L-XII., Vol. I. Part II.), 
,owing the rock-forming minerals; 72 slides’ +» 100 Marks 


|. The New Collection of Slides or the illustration of the study 
of E .rthquakes, arranged by Dr. A. Sieberg (Strassburg); showing 
not nly the effects of earthquakes, but principally the mode of 
inve-.igation seismometer, seismoscop, &c., &c.; the 
colle tion consists of 78 slides ‘hn «.» 110 Marks 
New Supplement of the Rarthquake - Collection, the 
Valparaiso and San Francisco Earthquakes ; 25 slides, 

36 Marks 

11 Important for Engineers, Prospectors, Builders, &c., &c. 
We «raw attention to the fact that we not only make thin sections of 
rocks, but that we also undertake. their scientific examination, 

determination, and 


Ask for our New Semestral Lists of Gieeeate, Rocks, and Fossils, 
each separate. Minerals sent for inspection. 


Colletions of Minerals, Fossils, Meteorites, purchased for cash 
or exchanged. 


Dr. F. KRANTZ, 
RIENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY, 


EsTABLISHED 1833. ESTABLISHED 1833. 


MICROSCOPY. 
CLARKE & PAGE, 
104 LEADENHALL STREET, LONDON. 

ARINE SLIDES, &c.—Every Biological teacher, student, or amateur 
picroscopist should see our new and beautiful slides, extended and mounted 
jout pressure :— 
Coryne, Tubularia, Eudendrium, Obelia, Bugula, Flustra, Bicellaria, 
Lucernaria, Hormiphora, Porpita, Velella, Pennatula, Alcyonium, 
Gorgonia, Phyllirrhoe, Creseis, Caprella, Phyllosoma, Sapphirina, 
Holothuria, Amphiura, Tomopteris, Salpa, Sycon, &c. 

Diatems, Rocks, Insects and parts, Botanical, Lists free. 
Second-Hand List, Microscopes and all accessories, free. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms. Amceba, Arcella, Actinosphzrium, 
orticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
piher specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


f{ARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
pt preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
nium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; ; Lepas, Balanus, 
punmarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Fectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
cidia, Salpa (preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 
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NATURAL HISIOF 
SPECIMENS 


Insects. Birds’ Eggs. Skins, 
Objects for Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natural 
istory. 


Specimens preserved and mounted by 
irst-class workmen. 


Full catalogue post free. 


36 STRAND, LONDON, W.C. 


WATKINSEDONGST 


Sales by Huction. 


SALES OF MISCELLANEOUS PROPERTY. 

MR. J. C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the disposal of MICRO- 
SCOPES, SLIDES, and OBJECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 

On view Thursday 1.30 to 5.30 and morning of Sale. 


Collections and Single Specimens of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 
25 Specimens, 5/6; 50 do., 10/6; roo do., 21/-; 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-, 
In Polished Deal Boxes. 


Inspection invited of a large stock of Minerals, Rocks, Fossils, and 
Microscopic Objects. Specimens sent on approval. 


Cabinets, Geologists’ Hammers, Card Trays, Glass-Capped Boxes, 
Models of Crystals, and other Apparatus for Geologists, &c. 


NEW CATALOGUES POST FREE. 
THOMAS D. RUSSELL, 11 John St., Bedford Row, London, W.C. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 


139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 2841 Western. Tel. Add., ‘‘ Meteorites,’’ London. 


RADIUM WANTED. 


Messrs. ARMBRECHT, NELSON & CO. 
are now open to purchase Radium of the 


VERY HIGHEST ACTIVITY. 


71 & 73 Duke Street, Grosvenor Square, London, W. 


SUBSCRIPTIONS TO ‘“ NATURE.” 


lalfyearly . . 014 Half-yearly . 015 6 
Quarterly. » 6 | Quarterly . 


(A charge of 6d. is made for changing Scotch and Irish Cheques). 


4£sd 
*Three Lines in Column - O 2 6) Quarter Page, or Half 
Per Line ioe 9 a Column - 115 O 
One Sixteenth Page,orEight 
One Eighth or Halfa Page,oraCol. 3 5 0 
Column. - 018 6. Whole Page 6 60 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is ‘‘ PHusIS,’’ LONDON. Telephone—GERRARD, 8830. 


CHARGES FOR ADVERTISEMENTS. 


* The first line inet in heavy type is charged for as Two Lines. 


Cloth Cases for binding ‘* Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. 9d. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST MARTIN’S STREET, LONDON, W.C. 
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|RYLEY’S STEAM HEATER 


The Scientists’ Reference Book 
and Diary for 1908. FOR SPECIFIC HEAT EXPERIMENTS 


CONTENTS. 
Postal Information. 


Particulars of Scientific Societies. 
Definitions of the Standard Weights and Measures. 
Tables of Weights and Measures, Metric and British. 
Conversion from one to the other. 
International Atomic Weights 
—— Constants of the fomente, their Discoverers and the 
ates. 
Brauner’s Modification of Mendeléeff's Periodic Table. 
Factors, Common and Logarithmic, for Use in Gravimetric 
Anal ysis. 
Factors for Use in Volumetric Analys 
| Specific Gravity and Boiling Point ot 7 Liquids. 
Table of Formule and Solubility of Various Salts. 
Old Names and Synonyms ot Chemical Substances. 
Composition of the Chief Alloys. 
| Table tor Conversion of Centigrade to Fahrenheit Scale. 
| Principal Laws and Definitions in Chemistry and Physics 
| Definitions and useful Data in Electricity, Heat, Light, Sound, 
| and Dynamics. 
Table of Notable Temperatures, Tables of Logarithms. 
| The Construction and Working Parts of a Microscope. 


ance, Camera or The substance to be heated is placed in the inner vessel, with 
antern. Lanternists’ Reference Table the cork attached, which is then tightly fitted into the outer 
copper vessel after filling with water. The slide valve is 
| Human Physiology. List of Bones and Organs in the Body. opened until the substance is heated, and afterwards closed ty 

First Aid in Cases of Injury or of Poisoning, &c., &c. prevent any leakage, at the same time removing from the source 
| Diary for every Working Day. of heat 

Price, Bound in Cloth, Ils. » The apparatus can then be inverted and the substaiice emptied 
Published by direct into Calorimeter. Should any hot water escape at the 
valve it will be prevented, by the hood, from entering the 
JAMES WOOLLEY, SONS & CO., Ltd., 
| Manufacturers, Importers, and Dealers in all kinds of SUPPLIED BY 
Chemical and Scientific Apparatus. TOWNSON & MERCER 


_VICTORIA BRIDGE, MANCHESTER. 


4 | 34 Camomile Street, LONDON, E.C 


ELEKTRA” HEATING APPARATUS LABORATORIES. 


HOT PLATES | 

ETHER STILLS | For Chemica 
WATER STILLS | — Purposes. 
SAND BATHS 


Also for Physical Work. 


Robust in construction an 
thoroughly efficient. 


ISENTHAL & CO,,, 85 MORTIMER ST., LONDON, W 


OP DD 


A PRACTICAL XMAS GIFT. 
The STEREOSCOPIC CO.’S 


NEW ‘PRISMA’ BINOCULARS 


are undoubtedly the finest ever produced, and have appro» - 
mately double the illumination of other glasses of equal powc:. 


PRISMS CAN BE 
CLEANED 
BY THE USER. 


Supplied in 6 powers. Magnification 6 to 18 Diameters ) 
THE IDEAL GLASSES FOR NATURAL HISTORY AN° 
ASTRONOMICAL PURPOSES. { 

Glasses sent on approval for comparison on receipt of reference or rem)! ance. 


Write for Illustrated Booklet No. 12B, free from 


THE LONDON STEREOSCOPIC COMPANY, 


sain ET 106 & 108 Regent Street, London, W. 


Printea by KICHAKD CLAY AND Sons, LimiTED, at 7 & 8 bread Street Hill, Queen Victoria Street, in the City ot Lonaon, and puoishel Dy mgm a 
anv Co., Limirep, at St. Martin’s Stseet, London, W.C., and THz MACMILLAN Company, 66 Fifth Avenue, New York.—Tnurspay, Decem 2, 
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A WEEKLY ILLUSTRATED | JOURNAL OF SCIENCE 


“*To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


WoRDSWORTR. 


No. 1990, Vou. 77] 


THURSDAY, DECEMBER | 


19, 1907 _ [Price SIXPENCE 


Registered as a Newspaper at the General Post Office.]} 


- Rights are e Reserved. 


THE VITASCOPE 


FOR 
NATURE 
STU DY. 


observing living insects, 
&c., without disturbing | 
them, under high magni- 
fication, which can be 


diameters. 


PRICE s4/- 


Pamphlet Post Free. 


NEWTON CO. 


Opticians to the King and 
the Government, 


8 FLEET ST., LONDON. 


REYNOLDS & BRANSON, Ltd., 


Manufacturers of Chemical ep 
Physical Apparatus. 


” ELECTROSCOPE. 


Recently improved as suggested by an 
eminent Physicist, 


A new Instrument for | 


varied from 10 to 60 | 


This Electroscope, with paraffin 
insulator, remains charged for at least 
a day, and has been used with the 
greatest satisfaction in many secondary 
schools for the last ten years. A 
customer states that the batch of two 
dozen, obtained two years ago, have 
remained in efficient condition during 
that time. 

(a) Price with attachment for two Wires and — re-) 
movable for cleaning the glasses ... 

(6) Ditto, with two glass tubes for showing the leak- \ 
age caused by a radio-active gas .. ma 

(c) Ditto, with transparent scale, lecturer's pattern, 
for projection of image of — leaf and scale 7/6 each. 
by means of a lantern. re | 


14 COMMERCIAL STREET, LEEDS. 


5/- each. 
5/6 each. 


PHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE. 
By CONRAD BECK and HERBERT ANDREWS. 


1/-, Post Free 1/3. 


This somewhat difficult subject is made clear without 
the use of mathematics, 


R. &J. BECK, Ltd., 68 CORNHILL, LONDON. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY. 


Free on application to 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 
PATENT 


DEEP-SEA 
THERMOMETERS, 


For OCEAN & LAKE SURVEYS, 
also for 
RIVERS AND WELLS, 4c. 


As supplied to all the 


important Scientific 
Expeditions in the 
World. 


Full particulars post free on Ee 
application to the Makers, & 


Negretti & Zambra, = 
38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL, & 122 REGENT STREET, 


LONDON. 
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NOTICE. 


In consequence of the 
CHRISTMAS HOLIDAYS 
“NATURE” of Thursday 
next (December 26) will be 
published on TUESDAY, 
DECEMBER 24. 


* *Advertisements in- 
tended for the issue must 
reach the Publishers by, 
at latest, the morning of 
MONDAY, DECEMBER 23. 


OFFICE OF 
ST. MARTIN’S STREET, 
LONDON, W.C. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
EWRY STREET, ALDGATE, E.C. 

The following special courses of jnstruction will be given during the 
Lent and Summer Terms, 1908 :— 

CONDUCTION IN GASES AND RADIO-ACTIVITY. 
By R. S. Wittows, M.A., ic. 

A course of ten lectures, fully illustrated by experiments. 
evenings, 8 to g p.m., commencing /7iday, January 17, 1908. 

HE METHODS OF DIFFERENTIAL AND INTEGRAL 
CALCULUS, AND THEIR APPLICATION TO CHEMICAL 
PHYSICAL PROBLEMS. 

By A. E. Hatt, A.R.C.S. 

A course of twelve lectures arranged for students of Physical Chemistry, 
and for those engaged in Chemical Industries. 

The standard of mathematics required on joining the class will not go 
beyond an elementary knowledge of Algebra. Wednesday evenings, 7 to 
8 p.m., commencing Wednesday, January 15, 1908. 

TECHNICAL GAS ANALYSIS. 
By Cuarves A. Keane, M.Sc., Ph.D., 4 
A course of  uneal work, commencing Wednesday, ‘April 29, 1903, 


7 to 10 p.m. 
FUEL ANALYSIS. 
y C. O. Bannister, Assoc.R.S.M. 
A course of work, commencing Jfonday, April 27, 1908, 
7 to 10 p.m. 
Detailed syllabus of the courses may be had upon application. 
W. H. DAVISON, M.A., Clerk to the Governing Body. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 


The following courses of instruction in 
YSICAL CHEMISTRY 
will be given during * Lent and Summer bee 1908, 
By G. Senter, B.Sc., 

The courses are arranged to meet the pa Ninel of those engaged in 
Chemical, Metallurgical and Electrical industries, and of students in 
Chemistry and Physics who desire to obtain a knowledge of modern 
Physical Chemistry and its applications. Each course will comprise 10 or 
12 meetings of the class. ‘The courses are also adapted to the requirements 
of candidates for the final B.Sc. examination of London University. 
GENERAL PHYSICAL CHEMISTRY, Monday evenings, 7 to 8.30 

commencing Monday, January 13, 1908. 
ELECTRO. londay evenings, 7 to 8 p.m., commencing 
Monday, April 27, 1 
PRACTICAL PHYSICAL, CHEMISTRY, Wednesday evenings, 7 to 
10 p.m., commencing Wednesday, April 29, 1908. 

Detailed syllabus of the courses may be had upon application at the 
Office of the letter to the PRINCIPAL. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


Friday 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
Courses of Study under Recognised Teachers of the University oj 
London for Degrees in Science and in Arts. 
A. McKenzig, Ph. D., D. A. 
RIFFITHS, iC. B.S 
Physics .. B. W. Crack, B.Sc. 
W. Untuank, B.A., 
logy . Evans, D.Sc. ; A. D.Sc. 
Mathematics . H. Smart, M.A. ; ; C. V. Coates, M.A 
Classics ... F. A. Wricut, M.A. ; G. S. ‘Ropertson, 
French _... KasTNER, B.és.L. 
German ... E. L. Mitner-Barry, M.A. 
G. G. CuisHoim, M.A., 
T. Seccomss, M.A. 
(G. M.A., D.Lit. 
Economics C. Rankin, M.A. 


Assaying. ‘Mining. G. Patcuin, A.R.S.\ 
Calendar 3d. ( post free 5d.), on application to the Secretary. 


CITY OF LONDON COLLEGE. 


ACTING IN CONJUNCTION WITH THE LONDON CHAMBER OF COMMERCE. 


WHITE ST., and ROPEMAKER ST., MOORFIELDS, E.¢. 
(Near Moorgate and Liverpool Street Stations.) 


PRINCIPAL: SIDNEY HUMPHRIES, B.A., LL.B. (Cantab.) 


EVENING CLASSES in ALL BRANCHES of SCIENCE. 


Mba Ry LABORATORIES for Practical Work in 
CHEMI van BOTANY, GEOLOGY, ani 
all branches of PHYSI 

Special Courses for coe ee Matric., Inter., and Final B.A., 
B.Sc., Conjoint Board, Pharmaceutical and other examinations. Classes 
are also held in all Commercial Subjects, in Languages, Literature and 
Art. All Classes are open to both sexes. 

SATURDAY COURSES for Matric., Inter., and Final B.A., 

DAY COMMERCIAL and HIGHER COMMERCIAL SCHOOLS. 


Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


A CHRISTMAS COURSE OF ILLUSTRATED 
LECTURES. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


SIR DAVID GILL, K.C.B., LL.D., D.Sc., F.R.S., will on Saturday 
(December 28), at Three o'clock, begin a Course of Six "Lectures (adapted 
to a Juvenile Auditory) on “ ASTRONOMY, Op anv New.” Subscription 
(for Non-Members) to this Course, One Guinea (Children under sixteen, 
Half-a-Guinea); to all the Courses in the Season, Two Guineas. Tickets 


may now be obtained at the Institution. 
B.A. anno B.Sc. EXAMS. 


MATRICULATION, INTERMEDIATE, FINAL. 


PREPARATION by CORRESPONDENCE (vesidence abroad no 
impediment) and ORAL TUITION on a THOROUGHLY INDI- 
VIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 
SINGLE SUBJECTS TAKEN: Science, Mathematics, Logic, 
Psychology, Political Economy, Latin, Greek, French, German, &c. 
For terms, &c., address Mr. J. CHaR_eston, B.A. (Lond. and Oxon.) 
Burlington Correspondence College, Clapham Common, London, S.W. 


NEW ZEALAND. 


The Education Board, Wanganui, New Zealand, requires the services 
oe an ART MASTER {for the VANGANUI TECHNICAL SCHOOL. 
ala: £300 per annum, reckoning from date of commencing to teacl 
awe for three years, terminable thereafter «' 
these months’ notice on either side. Second saloon passage by the direc: 
route will be allowed. Applicants must not be under 25 nor over 35 years 
of 28% must hold an Art Master's certificate with groups II. and III. o: 
, OR THE FULL DIPLOMA OF THE ROYAL COLLEGE O' 

ART, and must be prepared to take up duty not later than the end « 

February. Application to be made at once to the HiGH ComMISSIONE! 

FOR New ZEALAND, 13 Victoria Street, London, S.W., from whom forms 
of application may be had. 


For other Scholastic Advertisements, see pages \xxx and \xxxi. 
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**NATURE” says:—‘‘. . . It is very convenient to have all these matters brought 
together so handily for reference and record; and we have no hesitation in saying that 
all who are interested will find this Year-Book of great service.” 


NOW READY 


y of 
n DIARY, DIRECTORY, BIOGRAPHY, & SCIENTIFIC SUMMARY 
FOR 1908. 
Edited by Major B. BADEN-POWELL, F.R.A.S., F.R.Met.Soc., &c. 
ae EIGHTH YEAR OF PUBLICATION. 
Beyond a Diary (whole page to the day, giving Meteorological Averages for that day, with specially Ruled and Headed 
ao Divisions for Recording the Daily Readings of the Instruments, also the principal Astronomical Objects visible at night, 
Times of High Water, Rising and Setting of Sun and Moon, &c., at the top of each page; Engagements, Calendars, Letters 
s received and dispatched, Memoranda, Cash Accounts, &c.), there are some 200 pages of letterpress, consisting of :— 
Exhaustive, and many original, Tables in Astronomy, Chemistry, Meteorology, Physics, &c. 
wo Full Biographies of all the principal workers in Science, numbering over 500. 
eG, A specially compiled Article on the Progress in the various departments of Science during 1907. 
A quantity of reference matter, of constant use, much of which is unique. 
ib.) Many Charts, Maps, and other Illustrations, including a Frontispiece Portrait of Sir Norman Lockyer, &c., &c., &c. 
.E Nearly 600 Pages, Large Octavo, handsomely bound in Cloth, Gold Lettering, with Changeable Monthly Calendar in Cover. 
sina PRICE S/= NET. POSTAGE: Inland, 5d.; Abroad, 11d. (tncluding special packing). 
in 
ind Also ABRIDGED EDITION, 
Containing the same as above with the exception of Star Maps and Frontispiece, and without the Diary. 
on Bound in Cloth, Gold Lettering, PRICE 3/~ NET. POSTAGE: Inland, 44.3; Abroad, 1d. (including special packing), 
= Published from the Office of KNOWLEDGE and ILLUSTRATED SCIENTIFIC NEWS, 
a 27 CHANCERY LANE, LONDON. 


| AN IDEAL PRESENT. —— 


THE DUPLEX” BAROGRAPH 


with our new Opal glass dial attachment, showing present 

reading of the Barometer in addition to the record on the 

chart. Very best quality, in solid oak, walnut, or mahogany 
case with bevelled edge plate glasses and chart drawer. 


Price complete, with a year’s supply of 
Charts, Ink, and Instructions, £6 - 6 


Carriage Paid and Safe Delivery Guaranteed in U.K. 
SoLe MANUFACTURERS: 


PASTORELLI & RAPKIN, Ltd., 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS, 
Estbd. 1750, Contractors to H.M. Govt., 
46 HATTON GARDEN, LONDON, E.C. 


De® SPECIAL ILLUSTRATED LIST OF BAROGRAPHS Ano THERMO- 
CRAPHS (COVERING VARIOUS PATTERNS, FROM £3 10S.) POST FREE. 


RA DIVO WE 


IN ALL STRENGTHS 


From 40-7,000 Units (for demonstration purposes) 


To 1,800,000 Units (for the most critical research work) 
IN TUBES OF 2}, 5, AND 10 MILLIGRAMMES. 


Dimensions, 143” Xx 9” x 8}” 


ABSOLUTELY ACCURATE. 


ga@- NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, giving full scientific 
particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., 


71 & 73 DUKE STREET, GROSVENOR SQUARE, LONDON, W. 
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UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN that on WEDNESDAY, March 25 
next, the Senate will proceed to elect Examiners in the following Depart- 
ments for the year 1908-09 :— 

FOR EXAMINATIONS ABOVE THE MATRICULATION. 

The Examiners appointed will be called upon to take part in the 
Examination of both Internal and External Students. The remuneration 
of each Exeminership consists of a Retaining Fee for the year, and a 
pro rata payment for Papers set, Answers marked, and Meetings at- 
tended. Pull particulars can be obtained on application to the 
PRINCIPAL. 

Facutty oF THEOLOGY. 

One in Historical Theology (including Ecclesiastical History and Patris- 
tics), Philosophy of Theism, Christian Ethics, and Comparative Study of 
Religions. 

Facuttigs OF ARTS AND OF SCIENCE. 


One in Hebrew and Aramaic. | One in Chemistry. 
One in Mathematics. One in Astronomy. 
Facutty or MEDICINE. 
(Preliminary Scientific Examination.) 


Two in Chemistry. | Two in Botany. 

Two in Physics. Two in Zoology. 

' [Special experience in the instruction of Medical Students is regarded by 
the Senate as desirable for these Examinerships. ] 


(Higher Examinations.) 


One in Mental Diseases and 
One in Pathology. 


One in Medicine. 

One in Surgery. 

One in Pharmacology, including 
Pharmacy and Materia Medica. 


Facutty or Economics. 


One in Geography (with special 
reference to Industry, Commerce 
and Pelitics). 


One in Economics. 

One in The British Constitution 
(including English Local Govern- 
ment and the Government of 
Colonies and Dependencies). 


Candidates must send in their names to the Principat, with any 
attestation of their qualifications they may think desirable, on or before 
TUESDAY, JANUARY 14. (It is particularly desired by the Senate 
that no application of any kind be made to its individual Members.) 

If Testimonials are submitted three copies at least of each should be 
sent. Original testimonials should not be forwarded in any case. If more 
than one Examinership is applied for, a separate complete application, with 
copies of testimonials, if any, must be forwarded in respect of each. 


University of London, By Order of the Senate, .. 
South Kensington, S.W., ARTHUR W. RUCKER, 
December, 1907. Principal. 


WEST HAM MUNICIPAL TECHNICAL 
INSTITUTE, 
ROMFORD ROAD, STRATFORD. 


Wanted, an ASSISTANT LECTURER and DEMONSTRATOR in 
MECHANICAL ENGINEERING. Salary, £150, rising to £200. 

All further particulars of Principat. 

Applications not later than December 28. 


FRED. E. HILLEARY, Town Clerk. 
Education Department, 


95 The Grove, Stratford, E., 
December 5, 1907. 


BOROUGH OF SWINDON. 
EDUCATION COMMITTEE. 
SWINDON AND NORTH WILTS SECONDARY 
SCHOOL AND TECHNICAL INSTITUTION. 
PRINCIPAL Mr. G. H. BURKHARDT, M.Sc. 


The Committee require in January next a SCIENCE MISTRESS well 
qualified in Biological subjects and experienced in giving instruction in 
both laboratory and field. Must have University Degree. Salary, £120 to 
4150 a year by £10 annual increments. Forms of application, which must 
be returned as soon as possible, from 

W. SEATON, Secretary. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


‘The Council are about to appoint a LECTURER in BOTANY, who 
will be Head of the Department. The appointment is open to men and 
women equally, and will take effect at the beginning of the Easter Term. 

Applications, with twenty-five copies of testimonials, should be sent not 
later: han January 31 to the SECRETARY, from whom further particulars 


may be obtained, 
7 ETHEL T. McKNIGHT, Secretary. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CIIELSEA, S.W. 


The Day College Courses consist of 30 hours per week, and are in prep: :a- 
tion for London University degrees of B.Sc. in Mechanical and Electr. «| 
Engineering, in Chemistry, Physics and Natural Science. 

The composition fee for the Session of three terms is £15. 

The Evening Classes consist of similar courses at much reduced rates 

The Technical Day Courses are arranged to extend over 3 years oi) 
for Engi ing, Electrical, Chemical and Metallurgical professi..< 


*W. H. Eccres, D.Sc. 
*J. Lister, A.R.C.S. 
MELLOoR, B.Sc. 
*S. Skinner, M.A. 
*L. Lownps, B.Sc., Ph.D. 
F. W. Jorpan, B.Sc. 
B. Coteman, A.R.C.S., F.1.C. 


Mathematics and Physics ... 


*J. C. Crocker, M.A., D.Sc. 
*F, H. Lowg, M.Sc. 

C. W. Hace. 

W. E. OaKkpEN. 

H. B. Lacey. 
A. 
H. 


Chemistry 
Zoology... us 


J. Masten, F.L.S. 
Fantuam, B.Sc., A.R.C.S., 


M.1.M.E., Wh.Sc. 
*A. MacKtow SMITH. 
H. AuGuTie. 
*A. J. Makower, B.A., A.M.I.E.E 
U. A. OscHwa B.A. 
*B. H. Morpny. 
*Recognised Teacher of the University of London. 


Full prospectus from the SecreETARy, post free, 4d.; at the Office, 
ice 1d. 
aa SIDNEY SKINNER, M.A., Principal 


UNIVERSITY OF WALES. 


MATRICULATION EXAMINATION, 1908. 
The University Court will shortly appoint MATRICULATION 
EXAMINERS as follows :— 
SuBjJECcTs. 
(*The 
English om e and the His- LL 
tory of England and Wales .. AurreD J. Wyatt, M.A. 
*J. H. Grace, M.A. 
. H. Youna, M.A., Sc.D., F.R.S. 
{*Branx RitcHig, 
Prof. C. FLAMSTEAD M.A 
V. S. VERNON JONEs, 
Welsh *The Rev. Ropert WitttaMs, M.A. 
French ok Prof. Ernest WEEKLEY, M.A. 
Prof. A. W. ScHuppEKopr, Ph.D., 
Dynamics... Watson, D.Sc., F.R.S. 
Experimental Wituiam Watson, D.Sc., F.R.S. 


Heat ove 
Chemistry .. H.O. Jones, M.A. 
Botany *Prof. Cressi Potter, M.A. 
The Examiners whose names are marked with an asterisk have served 


for the full period of five years. 
Particulars will be given by the REGISTRAR OF THE UNIVERSITY, 


University Registry, Cathays Park, Cardiff, to whom application must be 
sent on or before January 7, 1908. 
J. MORTIMER ANGUS, 
December, 1907. Registrar of the University. 


CITY OF BRADFORD EDUCATION 
COMMITTEE. 
TECHNICAL COLLEGE. 
Principal Professor W. M. GARDNER, M.Sc. 
Applications are desired for the following positions : 
DEMONSTRATOR IN TECHNICAL CHEMISTRY. 
DEMONSTRATOR IN DYEING. 


, 475 per annum in each case. Further particulars may be obta ned 


Sa 
nanan PRINCIPAL OF THE COLLEGE. 
Applications must be sent to the undersigned before December 31. 


THO. GARBUTT, 
Secretary, Education Committee. 


Engineering 


W. F. Putten, A.M.LC.E., 


Electrical Engineering a 


PRESENT EXAMINERS. 
T. A. Warker, Litt.D., 


Mathematics on 


Latin ... 
Greek... 


Mechanics and } 


Technical College 
Bradford. 


ROYAL COLLEGE OF SURGEONS 
OF ENGLAND. 


The Office of Conservator of the Museum of the College having becom: 
vacant, the Council invite Candidates for the appointment to transmit 'o 
the Secretary of the College, on or before February 1, 1908, their app':- 
cations, accompanied by a statement of their qualifications. é 

Particulars relating to the appointment may be obtained on application 


to the SECRETARY. 
S. FORREST COWELL, Secretary. 
December 16, 1907. 


For other Scholastic Advertisements, see bages \xxviii and \xxxi, 
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UNIVERSITY OF BIRMINGHAM. 


The Council invites applications for the post of ASSISTANT LEC- 
TURER and DEMONSTRATOR in MECHANICAL ENGINEER- 
ING. The stipend will be £150 per annum. 

The candidate selected will be required to enter on his duties on 
January 13- 

Further particulars may be obtained from the undersigned, to whom 

applications, accompanied by copies of six testimonials, should be sent not 


later than December 31, 1907. 
GEO. H. MORLEY, Secretary. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
CENTRAL TECHNICAL COLLEGE. 


Wanted, JUNIOR DEMONSTRATOR in the ELECTRICAL EN- 
GINEERING DEPARTMENT. Salary, £100 per annum. Apply by 
letter, giving age and full particulars of training and experience, to Prof. 

K. Ayrton, F.R.S., City and Guilds Central Technical College, 


Exhibition Road, London, S.W. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE WEST OF SCOTLAND. 


Applications are invited for the appointment of SUPERINTENDENT 
of the MARINE STATION, MILLPORT. 

Applicants must have some knowledge of marine biology, and be capable 
of supervising the work of the laboratory, museum and tank rooms. 

For full particulars of the appointment apply to the SECRETARY, 


GEO. MIDDLETON, LL.B., 
83 Bath Street, Glasgow. 


TWO MATHEMATICAL MASTERS 
WANTED. Salaries, £300 and £250. London Colleges. SCIENCE, 
£220, £200 to £1ro. A list of mathematical and science vacancies 
sent to a'l candidates. OreLtaNaA & Co., 80 Wigmore Street, 
London, W. 


CONSTELLATIONS. —Entirely new and easy way of learning them. 


Leaflet free. ‘‘ AstRo.,” 4 Beaumont Terrace, Bournemouth. 


NOTICE. 

The price of TREES AND THEIR LIFE HIS- 
TORIES, by Percy Groom, M.A., D.Sc., F.L.S., is 
25s. net, and not 25s. subject to discount as was 
stated in the advertisement of Messrs. Cassell & Co., 
Ltd., in ‘‘ Nature”’ of last week. 


NOTICE. 
Announcements of Births, Marriages and Deaths are 
inserted in the advertisement pages of ‘*Nature”’ at 
3s. Od. for two lines of eighteen words. Each 
additional line of nine words costs 1s. All orders 
should be accompanied by remittance to cover cost. 
OFFICE OF NATURE, ST. MARTIN’S ST., LONDON, W.C. 


ISOCHROMATIC SCREENS OR FILTERS FOR 
INSTANTANEOUS PHOTOGRAPHY, 


Optically perfect—paraliel worked glass from 
the celebrated glass factory of Schott, Jena, 
With these screens the exposure is increased only to 

two or four times; they replace the old inefficient 

screens which required from 6 to 20 times exposure, 


Sizes : ? I 1} 14 1} in, 
Unmounted 6/~ 7.6 9/- 
Sizes : 2 24 2} 34 4 in, 
Unmounted 12/— 15/— 18/6 


Mounting extra, according to size. 
Lens Specialists 


A. E. STALEY & co., and Opticians, 


19 Thavies Inn, Holborn Circus, London, E.C. 


MARTINDALE’S 
PURE CHEMICALS, REAGENTS, 
AND APPARATUS 


For LABORATORIES and RESEARCH at 
CLOSEST PRICES. 
Write for List, and Special Quotation for Quantities, 
RADIO -ACTIVE SUBSTANCES A SPECIAL FEATURE. 
SPECIALITIES :— 
OPSONIC INDEX OUTFITS. 
URINE THSTING OUTFITS. 
W. MARTINDALE, chemist, 
10 NEW CAVENDISH ST., LONDON, W. 


{1797 Paddington. 
\4688 Gerrard. 


RADIUM ON HIRE. 
(Activity 1,800,000.) 

Lectures and Demonstrations Arranged on 

Radium, X-Rays, or Wireless Telegraphy. 


Town or Country. 


RADIUM MICROSCOPES, 


Complete with Radium, 2/6 and 7,6 each. 


These are SELF-LUMINOUS in the dark, showing splendid 
Scintillations. 
Pitchbiende Scintilloscopes, ... 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each. 


h 
F, HARRISON GLEW 
156 Clapham Rd., London, S.W. 
Telephones : 1787 Hop and 3117 Hop. 


Telephones 


NOTICE. 


and to residents abroad for 7d. 


@ Proof Impressions of the Portrait 
Publishers for 5s. 3d. 


A few copies of the issue of ‘‘ NATURE’’ of November 7, containing 
an article by Prof. P. Zeeman on Sir William Crookes, F.R.S., accom- 
panied by a Photogravure Portrait of the subject of the article, can 
still be supplied to residents in the British Isles for 613d. per copy, 


can be obtained post free from the 


Proof Impressions of the Steel Portrait of Sir William Thomson (Lord Kelvin) issued 
with “Nature” of September 7, 1876, can still be supplied by the Publishers for 5s. 
per copy, or by post for 5s. 3d. 


OFFICE OF ‘“* NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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DIACMWILLAN LISst. 


THIRD IMPRESSION NOW READY. 


THE MAN-EATERS OF TSAVO, 


AND OTHER EAST AFRICAN ADVENTURES, 
By Lieut.-Col. J. H. PATTERSON, D.S.O. 
___With a Foreword by FREDERICK COURTENEY SELOUS. With numerous Illustrations. 8vo, 7s. 6d. net. 
DR, ALFRED RUSSEL WALLACE’S NEW BOOK. 
IS MARS HABITABLE A Critical Examination of Professor Percival Lowell’s book, ‘* Mars and 
its Canals,” with an alternative Explanation. By ALFRED RUSSEL 


WALLACE, F.R.S., &. With Map. Extra Crown 8vo. 2s. 6d. 


APHORISMS AND REFLECTIONS FROM THE WORKS OF 


T. H. HUXLEY Selected by HENRIETTA A. HUXLEY. With Portrait. Pott 8vo. 2s. 6d. net. Also Cloth 
5 elegant, 2s. 6d. net, or Limp Leather, 3s. 6d. net. [Golden Treasury Series, 


CHEMICAL TECHNOLOGY and ANALYSIS of OILS, FATS, 


AND WAXES. 3, Dr. J. LEWKOWITSCH, M.A., F.I.C., F.C.S., Consulting and Analytical Chemist and 
Chemical Engineer ; Examiner in Soap Manufacture and in Fats and Oils, including Candle Manufacture, to the City and 
Guilds of London Institute. With 88 Ilustrations and numerous Tables. THIRD EDITION. Entirely Re-written 
and yaar In Two Volumes. Medium 8vo, gilt tops. 36s. net. 

NATURE.—“ The standard English book of reference on the subject.” 


THE LABORATORY COMPANION TO FATS AND OILS 


INDUSTRIES. Dr. LEWKOWITSCH, M.A., F.I.C. 8vo. 6s. net. 


CHEMICAL TRADE JOURNAL,—“ Bound to become a constant companion to the chemist who deals with oils 
and fats.” 


SIR OLIVER LODGE. 
mingham. Third Edition, Revised. With Illustrations. Crown 8vo. 6s. 
VOLUME II. NOW REA 


THE ELEMENTS OF ELECTRICAL ENGINEERING. 423%: 


Schools and Colleges. By Prof. M. S. FRANKLIN and Prof. W. ESTY. Vol. Il. ALTERNATING CURRENTS. 
Illustrated. 8vo. 155. net. «*, Previously published, Vol. I. Direct Current Machines, Electric Distribution and 
Lighting. Illustrated. 8vo. 18s. 6d. net. 


EW IMPRESSION NOW RE 


THE MECHANICS OF HOISTING MACHINERY, INCLUDING 


ACCUMULATORS, EXCAVATORS, AND PILE DRIVERS. By Dr. JULIUS WEISBACH and Prof. GUSTAV 
____HERRMANN. Mustrated. 125. 6d. net. 


PRACTICAL INTEGRATION FOR THE USE OF ENGINEERS, 


&e. By A. S. PERCIVAL, M.A., Author of ‘‘ Optics,” &c. Crown 8vo. 2s. 6d. net. 


STEAM AND OTHER ENGINES. 
Municipal Technical Institute, West Ham. Globe 8vo. 55. 


NATURE.—* An admirable little work . . . which students in the early part of a course on mechanical engineering will 
greatly appreciate, for it is is well and clearly | written, and covers a wide le range of modern practice.” 


A FIRST COURSE IN THE DIFFERENTIAL AND INTEGRAL 


CALCULUS. By Professor WILLIAM F. OSGOOD, Ph.D. Crown 8vo. tos. 6d. 


COMPUTATION AND MENSURATION. 

rown 8vo. 35. 6d. net. 

A MODERN ARITHMETIC. optic ena 
Answers, 


35- 
THE TE. 4 CHERS’ AID. —‘‘ The attention of teachers is strongly drawn to a book so replete with intellectual methods 
and with sound common sense.’ 


IMMUNOCHEMISTRY. of the Prine of Chemistry to the, Stuy of 


MACMILLAN AND CO., Lrp., LONDON. 
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FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 
Importers, Manufaeturers, and Dealers in 
CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 


FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on appiieatl ion. 
Telegraphic Address—"‘ APPARATUS, MANCHESTER.” 
Telephone Number—2228. 


SIR OLIVER LODGE’S 
HIGH TENSION VALVE 


(PATENTED). 


For obtaining unidirectional high tension current 
for use with “X-ray tubes, &c. 


** Every Tube is examined and marked by Sir O, Lodge 
before being sent out. 


SEND FOR DEscriPTive LEAFLET to SOLE MAKER— 


A. COSSOR, 
54 Farringdon Road, London. 


Telephone, 10547 Central. 
Awarded Gold and Silver Medals St. Louis Exhibition 


NOTICE OF REMOVAL. 


A. CLARKSON & CO., 


Manufacturing Opticians, and in Second-hand 


28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, 


Beg to announce that they have Removed to 


63 FARRINGDON ROAD, LONDON. 


(Near Farringdon Street Station). 


BIOLOGICAL MATERIAL FOR MUSEUMS. 


MOUNTED Finely prepared and beautifully mounted specimens 
SPIRIT of a great variety of species, including a large number 

— of Invertebrates, Embryos, Cartilaginous Skeletons, 
SEECINENS, | Dissections, &c. 


SKELETONS. | Mammals, Birds, Reptiles, Amphibians and Fishes. 
—_—__— | Perfectly mounted skeletons of many species. 


ROBERT BROGDEN, 28 Colville Square, London, W. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought ; good prices given. 
—W. & G. Foye, 135 Charing Cross Road, London, W.C. 


NOW READY. 


THE MICROSCOPE 


AND HOW TO USE IT. 
A Handbook for Beginners, revised and enlarged, with Chapter 
Marine Aquarium. By T. CHARTERS WHITE, M.R.C.S DD 
F.R.M.S., late President of the Quekett Microsco ical Club. Reva 
with Photo-Micrographs by the Author, and Chapter on Staining of 
Bacteria by Maurice Amster, M.B., B.S. Lond. 3s. net. 


ROBERT SUTTON, Publisher, 43, THE EXCHANGE, 


SOUTHWARK, LONDON, S.E. 


| £10 10s. 
| CLARKSON’S SECOND-HAND OPTICAL MART, 


HARRINGTON’S 
PURE CHEMICALS 
AND REAGENTS 


LABORATORIES and RESEARCH 


are of the HIGHEST GRADE. 


OBTAINABLE THROUGH ANY DEALER. 


List on application to 


HARRINGTON BROS., Ltd., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON, 


SECOND-HAND MICROSCOPES. 


Watson’s Edinburgh H. complete outfit, including 1/12th O.1., as 
new, £16 16s. Beck’s Bacteriological, including 1/r2th oil immersion, 
£9 15s. Swift’s Bacteriological, mechanical stage, &c., £14 15s. 
Beck’s Best Binocular, cost over £80, £19 19s. 

SECOND-HAND TELESCOPES. 


4-in., with object glass by Wray, £25. 3-in. Grubb, equatorial, tripod, 
£12 10s. 3-in. best quality A. & N. Stores, vertical rack, and finder, 
Small astronomical, 45s. ;. larger size, 75s. ; 3-in. do., 95s. 


338 HIGH HOLBORN, LONDON (Opposite Gray’s Inn Rd.). 


Pp L ATI N U M CRUCIBLES, SCRAP, 


UTENSILS, WIRB, 
FOIL, RESIDUES, &c. 
PURCHASED AT HIGHEST PRICES. 
L. SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 


or others. 


of 24d. per unit). 
National 


Contractors to H.M. 


NEW PATTERN 
ELECTRICAL OVEN, 
for Alternating or 
Continuous Current. 


Three temperatures, 100° to 300°, | 


Guaranteed cost of working, one | 
farthing per hour (current charge | 


Government. 

| PATENT 
COMBINED STILL AND 
DRYING OVEN, 


Pat. No. 6916. 


By the introduction of these 
patent tops, we have entirely 
done away with the old form of 
tin coil condenser, thus making 
a very compact and useful ap- 


Laboratory Design. 
Four of these ovens at above, 


| 
| 


three at New Royal College of 


Science, &c., &c. 


| 


paratus. 
Full particulars and prices in 
lists free. 


Made in sizes from 1 to 9 Com- 
partments. 


FUME CUPBO. 
DRAINAGE AND VENTILATION OF DABORATORIES. 
Write for Illustrated Lists, post Sree. 


BROWN & SON, MURIEL 
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Pulsometer 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the “‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Price from Write for 
£4:15:0. LIST F.45. 


LONDON : READING: 
Offices & Showrooms, Works, 
6I & 63 Queen Victoria Nine Elms 
Street, E.C. Iron Works. 


THE SOHO’ REFLEX CAMERA 


(ENGLISH MADE THROUGUOUT). 
THE PREMIER REFLEX, 
For Quality, Precision, Durability, 
Simplicity. 
We make a speciality of 
REFLEX OUTFITS 


FOR 
NATURALISTS & TELEPHOTO WORK. 


Write for the 26-page Illustrated Booklet 
of the ‘SOHO’ REFLEX. 


MARION’S ‘MINIM’ CAMERA. 


For Plates or Cut Films, 34 x 2} and 4} X 3} in: 
cond), 34X24, 48 X3 MUS, 


Dimensions (cl 


44X34. 54X34 X 14 ins 
Price, including one 
Jate-holder :— 
For 34X24, £2. 
For 443}, £2 10s. 
Extra Double Plate-holde:s, 
34x24, 3. each. 
44X34, 38. Od. each. 
Leather Case, 
34X24. each. 
443}, 7S. Gd. each. 
Telescopic Metal Tripod, 
No. 41 (14 ozs.), 218. each. 


ILLUSTRATED 
CATALOGUE, 
200 pp., Post Free on 
application. 
to Photography. 


MARION & CO., LTD., 


22, 23 SOHO SQUARE, LONDON, W. 


NOW READY. 


One vol., impl. 8vo, pp. xl, 158, with 21 coloured plates by Keulemans, 
landscapes, and a map; Roxburghe, £3 13s. 6d. net. 


Or in half green morocco, gilt top, £4 4s, net. 
The Edition is limited to 300 Numbered Copies. 


THE BIRDS OF TIERRA DEL FUEGO. 


By RICHARD CRAWSHAY, 
Captain, Reserve of Officers ; late Inniskilling Dragoons. 


This work is an account of the Birds collected and observed by the 
author on his recent travels in Tierra del Fuego. As its title denotes, 
it is primarily a work on Birds ; but it has many other sides to it, and 
will appeal in one, or more, or psrhaps even in all its aspects, to almost 
every class of reader—especially to the lover of books. 


Tierra del Fuego, from its remoteness and sensational interest in 
history and geography, has been considered worthy of being accorded 
a special preface of some thirty pages. 


The Birds and the book itself more particularly are dealt with in 
the introduction. 


For wr ~¥ the chief interest will naturally centre in the Birds, 
which, the author states, are, he believes, the most comprehensive 
collection yet made in the island, including many ded from there 
for the first time. Amongst these are a male and a female of the very 
rare and exquisitely beautiful little Magellan Plover (Pluvianellus 
sociabilis), only three other examples of which are known to exist in 
collections—one of these having been obtained by Captain P. P. King, 
R.N., on the ‘‘ Adventure” and ‘‘ Beagle” Survey, 1826-1836 ; another 
by the “‘ Astrolabe” and “ Zelee " Antarctic Expedition. 


Fine hand-coloured plates by J. G. Keulemans, realistically drawn 
in natural pose and environment, illustrate those species which the 
author considers the greatest rarities and the most remarkable person- 
alities of the birds of the island. Furthermore, the book is enhanced 
by landscapes from photographs illustrative of the prevailing various 
types of scenery, more especially as considered in relation to the haunts 
of birds. Other illustrations are the dedication, and a fully com- 
piled artistically coloured map of the region. 


Lonpon : BERNARD QUARITCH, 11 Grarton Sr., W. 


Recently Issued. Price 14s. net. 


BIRD LIFE OF THE BORDERS 


ON MOORLAND AND SEA. 


With Faunal Notes extending over 40 years. 


By ABEL CHAPMAN, F.Z.S. 


New Edition, in great part rewritten, and enlarged. 
Med. 8vo, 472 pp., with 26 full-page and 
many text illustrations. 


“We have no more readable Bird-Book on our 
shelves, and the new Edition will be welcome to those 
who have for years been unable to obtain the origina 
one.”—Nature, December 12, 1907. 


**It is one of the most valuable records of Wild Life 
ever written.”— The Naturalists’ Quarterly Review. 


“Migration, Shooting, Fishing, Wild-Fowling and 
the Habits of Birds are written of with an intimaic 
knowledge that few can hope to acquire.”—Spectato-. 


London: GURNEY & JACKSON. 
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NEW MODEL SPECTROPHOTOMETER 


For accurate quantitative measurements of light absorption, accurate 
comparison of light sources, &c. 


CAN ALSO BE SUPPLIED WITH ARRANGEMENTS CONVERTING IT INTO A SPECTRO-POLARIMETER. 
ADYANTAGES— 


Very great accuracy 
is readily obtainable. 


| Can be used for— 


| Measurements of 
Photographic 
Densities. 


The Wave-length 

of the portion of the 
Spectrum under 
observation can be 
read off direct. 


Absorption of 
Liquids, &c., for 
light of any desired - 
wave-length, 


The Telescope is 
fixed. 


Intensity of 

I!lumination ‘of 

| Light Sources 
throughout the 
Spectrum. 


The Instrument is 
rigid, and all the 
parts required for 
measurements are 
mounted on one 
strong base. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 
AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 
Telegraphic Address :—“ Sphericity, London.” Telephone: No. 1687 North. 
ILLUSTRATED LIST ‘‘A” (1907) OF SPECTROSCOPES AND SPECTROSCOPIC APPARATUS CRATIS ON APPLICATION. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of rg00. 


J. HICH S, 


Wholesale Maker 
of Meteorological 


and 
other Scientific 
Instruments, 


7 


CHEMICAL 


APPARATUS WILSON’S 
PATENT 
INTEGRATOR 


Witson, F.R.S., 
to record the 
total amount of 
Solar Radiation 
daily received by 
the ground. 
Sole Maker— 


J. J. HICKS, 


CHEMICAL 
HANDICRAFT 


New Edition now ready 


CAMPBELL STOKES’ 
SUNSHINE 
615 PACES 3/- POST FREE | RECORDER, 
(Free to Chemistry Masters) with Curtis’s Im- 


GR | FFI N, KI N G SWAY proved Adjustment 


for Latitude. 
LONDON W.C. 


The Standard Pattern as 
supplied to the Meteoro- 
logical Office. 


¥-HICKS SOLE MAKER LONDON 


Catalogues (state which required), Estimates and all information free ty 
return post. 


| 8, 9 &110, HATTON GARDEN, LONDON. 
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MACMILLAN & CO’S 


BOOKS ON ANTHROPOLOGY, &c. 
PAGAN RACES OF THE MALAY PENINSULA. 


By WALTER WILLIAM SKEAT, M.A., Author of ‘‘ Malay Magic,” &c., and CHARLES Orto 
BLAGDEN, M.A. With numerous Illustrations specially taken for the Work. Two Vols. 8vo. 42s. net. 


THE TODAS. By W. H. R. RIVERS. With numerous Illustrations anda Map. 8vo. 21s. net. 


THE LOWER NIGER & ITS TRIBES. Maier GLYN Leonano 


net. 


AT THE BACK OF THE BLACK MAN’S MIND; or, Notes on 


the Kingly Office in West Africa. By R.E. DENNETT. With Illustrations. 8vo. ros. net. 
THE GOLDEN BOUGH. Religion, By J. G. FRAZER, D.O.L., Lip, 
e Third Edition. Part IV., ADONIS—ATTIS—OSIRIS. 8vo. tos. net, 


LECTURES ON THE EARLY HISTORY OF THE KINGSHIP. 


By J. G. FRAZER, Hon. D.C.L., Hon. LL.D., Hon. Litt.D., Author of = The Golden Bough.” 8vo. 8s. 6d. net. 


THE NATIVE TRIBES OF SOUTH-EAST AUSTRALIA. | 


By A. W. HOWITT, D.Sc., Hon. Fellow Anthropological Institute of Great Britain and Ireland. With numerous 
Illustrations and Maps. 8vo, 21s. net. 


of the Aborigines, Authors of ‘‘ The Native Tribes of Central Australia.” With numerous Illustrations, 
vo. net. 


THE NATIVE TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, of the University of Melbourne, and F. J. GILLEN, Sub-Protector of 
the Aborigines. With numerous Illustrations. S8vo. 21s. net. 


THE SOUL OF A PEOPLE. AN ACCOUNT OF THE LIFE AND 


BELIEF OF THE BURMESE. By H. FIELDING HALL, Fourth Edition. Extra Crown 8vo. 7s. 6d. net. 


THE HISTORY OF MANKIND. By | MALAY MAGIC. Being an Idimnitction te 


Prof. FRIEDRICH RATZEL. Translated from the the Folklore and Popular Religions of the Malay Peninsula. 
Second German Edition by A. J. BUTLER, M.A., with By W. W. SKEAT, of the Civil Service of the Federated 
Introduction by E. B. TYLOR, D.C.L., F.R.S. With Malay States. With a Preface by C. O. BLAGDEN, Member 
Coloured Plates, Maps, and Illustrations. 3 Vols. super of the Royal Asiatic Society, and formerly of the Straits 
royal 8vo, 12s. net each. Settlements Civil Service. With numerous Illustrations. 


The volumes can be purchased separately, 12s. net each. 8vo. 21s. net. 
The work can also be had in 30 parts, 1s. net each. 


ANTHROPOLOGY : An Introduction to the | HISTORY OF HUMAN 


D.C.L., F.R.S. With Illustrations. Crown 8vo. 7s. 6d. MARRIAGE. By EDWARD WEST enema 
TOY ¢ moan A Ph.D., Lecturer on Sociol at the niversity 0 
TRAVELS IN WEST AFRICA. By Mary | Heisingfors. With Preface by Dr. Al R. 
H. KINGSLEY. Abridged Edition. Extra Crown 8vo. Third Edition. 8vo. 14s. net. 
75. 6d. 


WEST AERICAN STUDIES. By Many H.| ORIGIN AND DEVELOPMENT 


____ Extra Crown 8vo. 7s. 6d. OF THE MORAL IDEAS. By EDWAKD 

DIT WESTERMARCK, Ph.D., Lecturer on Sociology at 

THE BURMAN: HIS LIFE &N OTION S. the University of Helsingfors. In 2 vols. 8vo. Voi. I. 
By SCHWAY YOE, Second Edition. 8vo. 12s. 6d. 145. net. 


MACMILLAN AND CO., LTD., LONDON. 
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NATURE-STUDY APPLIANCES. 
pISSHOTING INSTRUMENTS, SPECIMENS 


COLLECTING APPARATUS of all kinds. Insects. Birds’ Eggs. Skins 
y for Lantern and Micro- Objects for Nature Study. 
0 | LAN TERN SLIDES made to order. Best possible ae manufactured for all branches of Natural 
results obtained. History. 
Write for Catalogues and Prices. : Specimens preserved and mounted by 
| al first-class workmen. 
aa FLATTERS & GARNETT, Ltd., ae Full catalogue post free. 
RD. ‘iakers of Lantern and Microscopical Slides, | | 36 STRAND, LONDON,®W.C. 


48 DEANSGATE, MANCHESTER. WATKINSCDONGAST 
ie LABCRATORIES: Church Road, Longsight, Manchester. 


—— 
BOTANIC MICROSCOPICAL SLIDES FOR STUDENTS. | Minerals, Rocks, Fossils, Metallic 
ag Including Four Series, 50 Slides in each. Price £1 18. per Series ; Ores, Rough Precious Stones, &c. 
nD, adapted for Board of Education and London University Examinations, A Large Assortment froin all parts of the world always on view, and at 
net Iilustrating Mitosis, Leucoplasts, Thyloses, Develop- all prices. Inspection invited. 
» Emb dium, 
(Fi in the Crude Mineral for Chemistry Students and Technical Schools. 
) Rhodorhycez ; Peronospora, Saccharomyces, a Sy ang Antho- Single Crystals and Teaching Specimens in Great Variety. 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Se! — la, Pinus, &c. 
net. A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 3 Beauchamp Place, Brompton Road, South Kensington, 


London, S.W. 


SPECIMENS FOR 
THE MICROSCOPE. MINERALS. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 


Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many T. D. RUSSELL’S New Ground Floor Show Room, 


pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for issection purposes. 11 JOHN STREET, THEOBALD’S ROAD LONDON, W.C. 
A. THOMAS BOL O From SICILY: Fine Aragonite, Melanophlogite. 

25 BALSALL HEATH ROAD, BIRMINGHAM. From JAPAN: Axinite, Orthoclase, Anorthite, Topaz and Garnet 
Crystals, Hyalite and Dolomite. 


ons, MARINE BIOLOGICAL ASSOCIATION From STASSFURT : Brilliant Blue Rock Salt. 


OF THE UNITED KINGDOM. Catalogues and Specimens for Selection, post free. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living by Gray’s Inn Road or Warwick Court to T heobald’ s Road. 
or preserved by the best methods :— 


| MINERALOGY, GEOLOGY & PETROLOGY. 


John Street is opposite Gray’s Inn Gardens, and reached from Holborn 


Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 


— Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Single Specimens and Collections 


Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, for Prospectors, Teachers and Students. 
VD — Salpa a —_ &c., &c. Rock Sections, Well-cut. Fossils from all Formations. 
or prices and more iled lists apply to 
oak Biological Laboratory, Plymouth. THE DIRECTOR. Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 
_ FOR SALE. JAMES R. GREGORY & CO., Mineralogists, 
to Astro. Telescope by Ross, 4-inch O.G., Finder, Brass-mounted Slow S.W. 
ula. Motions, Hooks-joint Handles, Altazimuth’ Tripod, Diagonal and other 9 
ated Eyepieces, £26. Astro. Telescope by ARMSTRONG, 23 O.G., steady 
he Rod, Slow Motion, Finder, Terrestrial and two Astro. Eyepieces, i in case, 
a £6 10s. Air-pump, i in order, 2 Barrels, 3 Glass Receivers, Magdeburg 
ns, amera, with all motions, Lens b lement and Gilmer, Paris, Shutter a 
* by Watson, like new, cost recently Price £7. Brass Sun-Dial, 6} SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
nches diameter, 178, Table Spectroseope by Browninc, £4 10s. 2} PER CENT. INTEREST 
J Theodolive by ARCHBUTT, — with Tripod, cost £28 10s., price allowed on Deposit Accounts. 
210s. Dumpy Level with Tripod, in case, price £5 10s. Everest 2 PER CENT. INTEREST 
Theodol! te by TroucHton & Simms, complete, £6. Microscope by on Drawing Accounts with Cheque Book. 
| N Watson, rack and pinion coarse adjustment, modern fine adjustment, All general Banking Business transacted. 
K with jin. Objective, price £3 3s, All in perfect order. ALMANACK, with full particulars, POST FREE. 
of JOHN LACKLAND, 30 Blackfriars Street, Salford, Manchester. Cc. F. RAVENSCROFT, Secretary. 
CE. NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “‘ PHuSIS,”’ LONDON. 7Zelephone—GERRARD, 8830. 
SUBSCRIPTIONS TO “ NATURE.” | CHARGES FOR 
& s. d.| Toatt PracesAsroap:— £ s 3 Q a 
ree LinesinColumn_.. uarter Page, or Ha’ 
yearly alf-yearly . ne Sixteenth Page,orEKight Haifa Page, or a Col 
| One Eighth Page, or 
Quarterly. . . 0 7 6| Quarterly . . . 0 80 018 6| Whole Page 
ry (A charge of 6d. is made for changing Scotch and Irish Cheques). * The first va are in heavy type is charged for as Two Lines. 
Cloth Cases for binding ‘* Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. gd. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NEW and. IMPROVED 
MICROSCOPES by LEITZ, 


having, besides other advantages, the 


IMPORTANT ANNOUNCEMENT. 


GAIFFE-WAPPLER BREAK 


FOR CONTINUOUS CURRENT 


FINE & COARSE ADJ USTMENTS fitted NO Pain = 
Cas, Alcohol, or Vapour. Results perfect. 


with SAFETY MOVEMENTS. 


With the NEW FINE ADJUSTMENT it is quite 
impossible to damage the Object Cover Glass or the 
front lens of the Oil Immersion Objective. 


GAIFFE’S “INTENSIVE” BREAK 


(Mercury Jet) 
FOR CONTINUOUS CURRENT 
(Rabie RADIOGRAPHY { Superior to the Wehnelt. Gives 


Full particulars are contained in reprint entitled 
25 to 30 ampéres in the primary. 


“RECENT IMPROVEMENTS IN LEITZ MICRO- be 

SCOPE STANDS,” which may be had gratis on For det 
Iv Ow or 

request. (HIGH-FREQUENCY as 


The following Catalogues may also be had post free :— 


1. Microscopes and Accessories. 

2. Microtomes. 

3- Projection Apparatus. 

4. Photo-Micrographic Apparatus. 

5. Photographic Objectives and Cameras. 


E. LEITZ, 


9 OXFORD STREET, LONDON, W. 


Leitz Instruments may be obtained from reputed Dealers. 


GAIFFE-BLONDEL 
MERCURY JET INTERRUPTER 


FOR ALTERNATING CURRENTS 


f@- Write for full particulars to the SOLE AGENTS— 


THE MEDICAL SUPPLY ASSOCIATION, 
228 Gray’s Inn Road, LONDON, W.C. 


WATSON SONS’ 
NEW 1/6-in. MICRO. OBJECTIVE, N.A. °74. 


The 1/6” is the most largely used of all micro. lenses, but the short working distance has been an obstacle to 
its usefulness for a large amount of Laboratory work. 
Watson's New 1/6” Objective has been computed with the special needs of the Student and Laboratory Worker 
who examines covered objects in view. Its corrections are those which give the best effect under Laboratory 
conditions; its crispness of definition is unsurpassed ; above all, it has 


The Enormous Working Distanmce of 1 m/m. 


Banging Drop Cultures can be easily examined and Blood counts made in a manner hitherto impossible. 
To Amateurs, this Lens will specially appeal for the examination of thick objects, Pond Life, &c. 
Experts declare this Lens to be the best that has yet been produced for general purposes. 


Price 
The above Lens is supplied with all of Watson’s Microscopes. 
Watson & Sons’ OIL IMMERSION 1/12’ 1°30 N.A. is equally as good. 25. 


WATSON’S NEW CATALOGUE OF MICROSCOPES (No. 2 N) gives full description of the above, and also of New Stands, New Apparatus, 
New Photo-Micro. Outfits, &c., &c., and of the 5 years’ guarantee that accompanies every instrument. Post free on request to readers of Nature. 


W. WATSON & SONS, Opticians to H.M. Government, 313 High Holborn, London. *::* 


Branch—16 FORREST ROAD, EDINBURGH. Depots—{ 2EZASY ROW, BIRMINGHAM. 
Works—HIGH BARNET. 7 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


TEaE STIGMATIC LENS. 
SERIES Il. F/6. 
BRITISH DESIGN AND WoORBMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 
Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Wither 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 
EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd., DENZIL ROAD, NEASDEN, LONDON, 


Show Rooms:—25 NEWMAN STREET, W. 
MAKERS OF THE CELEBRATED DALLMEYER PORTRAIT LENSES. __ 


Printed by Ricwarp anp Sons, LimiTED, at & 8 Bread Street Hill, Queen Victoria Street, in the City of Lonaon, and publishea py MA. 
anv Co., Limitep, at St. Martin’s Street, on, W.C., and THE MacmILLan Company, 66 Fifth Avenue, New York.—Tuurspay, December 19, 
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[PRICE SIXPENCE 


26, 1907 


Registered as a Newspaper at the General Post Office.) 


{All Kights are Reserved. 


NEW “DEMONSTRATOR’S” | 
PATTERN 

FOR » OPTICAL LANTERN. 
ELECTRIC 


The above Lantern has a np te base board s andi is s fitted with 
5-in. Condensers. 


NEWTON & CO., 3 FLEET ST., LONDON. 


| 


REYNOLDS & BRANSON, Ltd. 


(SOLE AUTHORISED MAKERS.) 
Indispensable 
Lantern 
for Lecturers. 


Stroud & Rendel Science Lantern devised for the projection of 
lantern slides and apparatus in a vertical or horizontal position. Price, 
with superior compound objective, 6, 9, or 12” focus, and achromatic 
objective for vertical projection, 6, 9, 12, 15 or 20” focus, prism with 
silvered face, lime-light burner, complete in travelling case £8 10 0O- 

Ditto, with Arclamp ... .£11 0 0 


New Catalogue of Optical Lanterns and Lantern Slides, 
for sale or hire, post free. 8th Edit., pp. 204, 


14 COMMERCIAL STREET, LEEDS. 


JOHN J. GRIFFIN & SONS, LT. 


KINGSWAY, LONDON, W.C. 


irom £6 10 0 


METALLOGRAPHIC,” 
from £4 10 0 


= 
ATID 


THE BEST MICROSCOPES 
BY THE BEST MAKERS ONLY, 


Catalogue on application. 


NEGRETTI & 


‘Standard . . 
Meteorological 
Instruments. 


Full particulars post free on application to 


388 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, E.C.; 


122 REGENT ST., W., LONDON. 
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SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CIIELSEA, S.W. 


The Day College Courses consist of Fa hours per week, and are in prepara- 
tion for London Gniversity degrees of B.Sc. in Mechanical and Electrical 
Engineering, in Chemistry. Physics and Natural Science. 
he composition fee for the Session of three terms is £15. 
The Zvening Classes consist of similar courses at much reduced rates. 
The Zechnical Day Courses are arranged to extend over 3 years and 
Engi ing, Electrical, Chemical and Metallurgical professions. 


*W. H. Eccuies, D.Sc. 
*J. Lister, A.R.C.S. 
Me.tor, B.Sc. 
*S. Skinner, M.A. 
*L. Lownps, B.Sc., Ph.D. 
F. W. Jorpan, B.Sc. 
B. Coreman, A.R.C.S., F.LC. 


Prepare for 


Mathematics and Physics ... 


*J. C. Crocker, M.A., D.Sc. 


Chemistry «4 *F. H. Lowg, M.Sc. 


Botany ... *H. B. Lacey. 
Geology.. *A. J. Masten, F.L.S. 
Zoology... H. B.Sc., A.R.C.S., 
*W. W. F. Putten, A.M.I.C.E., 
M.1.M.E., Wb.Sc. 
*A. Macktow 


~ Engineering ... 
A H. AuGHTIE. 
*A. J. Maxowskr, B.A., A.M.I.E.E. 
Elgctrical Engineering © «4.4 U. A. Oscuwacp, B.A. 
*B. H. Morpny. 


*Recognised Teacher of the University of London. 
Full pre from the SECRETARY, post free, 4d.; at the Office, 
price 1d. 


SIDNEY SKINNER, M.A., Principal. 


CITY OF BRADFORD EDUCATION 
COMMITTEE. 
TECHNICAL COLLEGE. 
Principal Professor W. M. GARDNER, M.Sc. 

Applications are desired for. the following positions : 

DEMONSTRATOR IN TECHNICAL CHEMISTRY. 

DEMONSTRATOR IN DYEING. 
Salary, £75 per annum in each case. Further particulars may be obtained 


from the Principat oF THE COLLEGE. 
Applications must be sent to the undersigned before December 31. 


THO. GARBUTT, 
Secretary, Kducation Committee. 


Technical College 
radford. 


BATTERSEA POLYTECHNIC GIRLS’ 
SECONDARY DAY SCHOOL. 


Required for next term, commencing January 15, 1908, an ASSISTANT 
MISTRESS for Mathematics and Chemistry. Commencing Salary, £120, 
rising by annual increments of £10 to.£220. 

For particulars send stamped addressed envelope to the SECRETARY, 
Battersea Polytechnic, S.W. 


KING'S. COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
WHEATSTONE PHYSICAL LABORATORY. 


Full Courses are arranged in Physics for the Intermediate and Final 
Examinations of the University of London. 


p U K | LS GOLD ASSAYING, and General 


CHEMICAL, METALLURGICAL, 
and COMMERCIAL ANALYSIS. 
Students, Pupils and Gentlemen having only a short time at their disposal 
can obtain special instruction and practice in above. - 
PROFESSIONAL CERTIFICATES GIVEN. 
Moderate Terms. Prospectus and Terms on application. 
L. SCHLUND, M.A., A.I.M.M. (late H. W. Martin), 
The London Metallurgical Laboratory & Assay Office (Est. 1387), 
32 & 34 CLERKENWELL ROAD, LONDON, E.C. 


An Assistant Lecturer in Chemistry, a 
Graduate with some agricultural chemical experience, to reside in 
College, is required.—For particulars, apply SEcRETARY, South- 
Eastern Agricultural College, Wye, Kent. 


NORTHERN POLYTECHNIC INSTITUTE, 


HOLLOWAY, LONDON, N. 

Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.R.), 
Holloway Rd. Stn. (B. & P. Tube), & Highbury Stn. (G.N. Tube). 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 

Day and Evening Courses in the above under recognised teachers in— 

MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


_ Separate Laboratories for Elementary, Advanced and Honours student , 
exceptionally large and well equipped. 


RESEARCH. 
Special arrangements for students undertaking research during vacation. 
Full particulars at the Institute or sent.on receipt of postcard. 
REG. S. CLAY, D.Sc., Principal. 


Just Published, price 6d., by post 63d, 


THOUGHTS ON NATURAL PHILOSOPHY. 


With a New Reading of Newton’s First Law. 
By A. BIDDLECOMBE. 


The Author draws attention to a fallacy in Newton’s reasoning, an: 
suggests a necessary amendment to his first law. He then states the 
fundamental law of material combination. On this basis the Author, by 
series of lucidly logical deductions and illustrations, builds up a theory of 
the Universe that will, he believes, receive the approval of students of 
science and philosophy, and become the natural philosophy of the future. 
The whole is done in such a clear and interesting manner that it gives bot) 
pleasure and instruction to the ordmary reader as well as to the learned. 


London: WATTS & CO., 17 Johnson’s Cuurt, Fleet Street, E.C. 


JOHN WHELDON & CO., 


Having acquired the few remaining Sets of 


_ Dr. M. C. COOKE’S 
ILLUSTRATIONS OF BRITISH FUNGI, 


Comprising 1198 finely executed coloured plates, with several figures on each 


(Originally published at £30 8s. in parts), are offering the same for a short 
time in 8 vols., roy. 8vo, green cloth gilt, gilt top, for £12 12s, net cash, 
or in the 76 original parts, wrappers, for £11 11S. net cash. 
(N.B.—For Foreign Orders. if the Set is to be sent by book post, 8s. should 
be added for postage.) 


88 GREAT QUEEN STREET, LONDON, W.C. 


FOREIGN SCIENTIFIC BOOKS 


supplied quickly and cheaply. 
References in principal towns at home and abroad. 


Catalogue of standard and recent works post free. 


W. MULLE R, 16 Mow Oxford St., 


(LATE oF 59 CasTLE STREET East.) 


“A GREAT 
LITERARY 
FIND”: 


A firm who can supply cheaper, cleaner copies of any pro- 
curable books or journals than any other firm in the trade, 
and twice as quickly. Write to them. Their address is: 
and 
E. GEORGE & SONS, 
151 Whitechapel Road, London, Eng. 
We can supply a complete bound set of Nature.” 


BIOLOGICAL MATERIAL FOR MUSEUMS. 


MOUNTED 
SPIRIT of a great variety of species, including a large number 

of invertebrates, Embryos, :Cartilagi Skel 
SPECIMENS. | Dissections, & 


Finely prepared and beautifully mounted specimens 


TWO MATHEMATICAL MASTERS 
WANTED. Salaries, £300 and £250. London Colleges. SCIENCE, 
£220, £200 to £100. A list of mathematical and science vacancies 
to candidates. Orettana & Co., 80 Wigmore Street, 

ndon, W. 


Young Man, with experience of Museum 
work, and e taxidermist, seeks position as Naturalist to Museum or 
Private Collector, is prepared to travel. S. MApLEs, Stevenage, Herts. 


SKELETONS. | Mammals, Birds, Reptiles, Amphibians and Fishes. 
—e | Perfectly mounted skeletons of many species. 


ROBERT BROGDEN, 28 Colville Square, London, W. 


New dismountable Bookcases with movable shelves, for 
Libraries, Booksellers, &c. Sole Agent: V. SCHLIENGER, 15 Great 
Chapel Street, Oxford Street, London, W. Catalogue and price lis: 
free on application. . 
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BIRKBECK COLLEGE, BROWNING’S 


Courses of Study under Recognised Teachers of the University of 
London for Degrees in Science and in Arts. 
A. McKenzie, Ph. D., D.Sc., M.A. 
Chemistry ... Wren, Ph.D., M.A., B.Sc. 
A. Grirritus, D.Sc. ; D. Owen, B.A., B.Sc. 


Physics ... a B. W. Crack, B.Sc. 

Botany ... - D.T. Gwynne-Vaucuan, M.A. 

Zoology ... .. H. W. UntHank, B.A., 

Geology . W. Evans, D.Sc. ; A. ‘Davirs, D.Sc. 
Mathematics .. H. Smart, M.A.; C. V. Coatss, M.A. 
Classics ... F. A. Wricut, M.A. ;G. 5S. ‘Rosertson, M.A. . 
French o KASTNER, B.és.L. 

German ... E. L. MILner- Barry, M.A. 

Geography G. G. CuisHoim, M.A., B.Sc. 

History ... T. SeccomsBe, M.A. 

Logic (G. ArmitaGce-Smitn, M.A., D.Lit. 
Economics RANKIN, M.A. 


Assaying. Mining. G. Patcuin, A.R.S.M. 
Calendar 3d. ( post free 5d.), on application to the Secretary. 


SCIENTIFIC AND BROWNING'S “STUDENT,” with 2}-in. O.G. and 2 


pieces, in Pine Case £5 50 
FDU ATIONAL BOOKS BROWNING'S “LUNAR, with sin. 0G. ‘and 2 E.P. 
BROWNING'S h 3-in. O.G. and 3 E.P., 
ss ” wit in. an 
NEW & SECOND HAND. in Pine Cas a , - 3 6100 
pe- LARGEST STOCK in LONDON of SECOND. BROWNING PLANET.’ "with pia OG. ad SEP, 
HAND School, Mathematical, Mechanical, Botanical, | BROWNING'S “UNIVERSITY ” (as figured), with 3-in. 
Natural History, ELEMENTARY and ADVANCED and Vertical Racked 
SCIENTIFIC BOOKS of all kinds at about HALF | ppownine’s “NEBULE.” with Sic. 
CLASSICAL, THEOLOGICAL, AND FOREIGN BOOKS, BROWNING'S ** OBSERVATORY ” EQUATORIAL, with 
KEYS AND TRANSLATIONS. 3-in. O.G., on strong Oak Lath Stand - 25 00 
BOOKS FOR ALL EXAMS. Price Lists of Telescopes, ‘Spectroscopes, &c., Post Free. 
sd) JS. POOLE & CoO. iss. Man’f 
g. 
104 CHARING GROSS ROAD, LONDON. | JOHN BROWNING, optician, 78 STRAND, LONDON. 
Oe Enquiries by letter receive immediate attention. Estas. 1765. Te. No.: 7804 CENTRAL. 


AN IDEAL PRESENT. 


THE DUPLEX” BAROGRAPH 


with our new Opal glass dial attachment, showing present 
reading of the Barometer in addition to the record on the 
chart. Very best quality, in solid oak, walnut, or mahogany 
case with bevelled edge plate glasses and chart drawer. 
Price complete, with a year’s supply of 
Charts, Ink, and hitractions £6 2 6 
Carriage Paid and Safe Delivery Guaranteed in U.K. 
MANUFACTURERS: 
PASTORELLI & RAPKIN, Ltd., 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS, 
Estbd. 1750, Contractors to H.M. Govt., 
46 HATTON GARDEN, LONDON, E.C. 
DG SPECIAL ILLUSTRATED LIST OF BAROGRAPHS AND THERMO- 
GRAPHS (COVERING VARIOUS PATTERNS, FROM £3 10S.) POST FREE. 


Dimensions, 143” x 9” x 8}” 
ABSOLUTELY ACCURATE 


RA DIU WE 


IN ALL STRENGTHS 


From 40-7,000 Units (for demonstration purposes) 


To 1,800,000 Units (for the most critical research work) 
IN TUBES OF 2}, 5, AND 10 MILLIGRAMMES. 


5a NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, giving full scientific 
particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., 


71 & 73 DUKE STREET, GROSVENOR SQUARE, LONDON, W. 
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CAMBRIDGE UNIVERSITY PRESS 


Works by the late LORD KELVIN. 


MATHEMATICAL AND _ PHYSICAL 


PAPERS. rege! trom different Scientific Periodicals 
from May 1841 to 1890, 

Volume I. includes the titles of all papers published by 
Lord Kelvin between the years 1841 and 1853, and the text 
of all of them, except those which appear in the volume 
entitled | “ Collected Papers on Electrosiatics and Mag- 
netism.” A few papers of later date than 1853 are in- 
cluded, so as to bring together all vow 4 hs author has 
written on one particular Tine of research 


Volume II. includes the titles of all papers published 
from April 1853 to February 1856, and the text of all of 
them, with - exceptions and additions indicated in the 
case of Vol. 

Volume III. consists chiefly of articles relating to Elas- 
ticity and Heat, including articles on those subjects from 
the Encyclopedia Britannica, with supplementary articles 
written for the present volume, hitherto unpublished. 


BALTIMORE LECTURES ON MOLECU- 


LAR DYNAMICS AND THE WAVE THEORY OF LIGHT, 
founded on Mr. A. S. Hathaway’s Stenographic Report or 
any Lectures delivered in Johns Hopkins University, 
Baltimore, in October, 1884, followed by Twelve Appen- 
dices on Allied Subjects. 

Some large additions have been inserted in Lecture XII. 
In Lectures XIII., XIV., XV., freshly written additions 
supersede larger and larger portions of the papyrograph 
report, which still formed the foundation of each Lecture. 
Lectures XVI.-XX. have been written afresh during 
1902, 1903. 


A TREATISE ON NATURAL PHILO- 


SOPHY. By Lord KELVIN and P. G. TAIT, M.A. Demy 8vo. 
PartI., 16s. Part II., 18s. 


ELEMENTS OF NATURAL PHILO- 


SOPHY. By Lord KELVIN and P. G. TAIT. Demy 8vo. 


Demy 8vo 
Vol. I., 18s 


Vol. IL, 15s 


Vol. III., 18s 


Demy 8vo 
15s Net 


London, Fetter Lane: Cambridge University Press Warehouse. 
. CLAY, Manager. 


(Optical Works, JENA) 

29 Margaret Street, 
Regent Streei, 

LONDON, 


Microscope Stand 


LATEST MODEL, 


Complete with Triple 
Nose-piece and 3 
Achromats, 4, in. 
(Oil Immersion), with 
2 Huyg. Eye-pieces 
6 Powers, 50-I000. 


£21/2/- 
NEW 
PHOTO- 
MICROGRAPHIC 
APPARATUS. 


Illustrated atin “M N” Post Free. 


E, Leybold’s Nachfolger, 
COLOGNE. 


The only agent for the sale of, and 


the only licensee to manufacture, 


DR. GAEDE’S 
NEW HIGH-VACUUM PUMP 


English Patent No. 17741. 
Guaranteed Vacuum: 0°00004 m.m. 


The Pump evacuates a Réntgen tube, from 

atmospheric pressure to Réntgen-vacuum, in 

2} minutes, and renders it possible to obtain 

in the shortest time the highest rarefaction 
yet reached. 


a For description of the Pump see NATURE, 
No. 1970, Vol. 76, p. 340. 


£16: 10:0 


am, without Mercury - 


vv 


THE ‘SOHO’ REFLEX CAMERA 


(ENGLISH MADE THROUGHOUT). 


THE PREMIER REFLEX, 
For Quality, Precision, Durability, 
Simplicity. 

We make a speciality of 
REFLEX OUTFITS 


FOR 
NATURALISTS & TELEPHOTO WORK. 


Prices :— 
Camera, without Lens, but with 3 Double 
Blockform Bac 
}-plate £12 5X4 £18 O 
54X34 1210 | }-plate... 2410 
Write for the 26-page Illustrated Booklet 
of the ‘SOHO’ REFLEX. 


MARION’S PERFECTION FIELD CAMERA 


(ENGLISH MADE BEST MATERIALS. 
THROUGHOUT.) SUPERIOR 
: WORKMANSHIP. 
Fitted with brass turn- 
table, 3-fold sliding tripod 
and 3 double dark slives, 
book-form :— 
For 64x43 ... £8 5 
84X64 9 15 
» 14 10 
Other sizes in propor! ion. 
FULL DETAILS 0% 
APPLICATION. 


VEW 
ILLUSTRATED 
CATALOGU?! 
200 
Post Free 
. on application. 
** We invite Correspondence on all matters relating to Photography. 


MARION co., LTD., 


22, 23 SOHO SQUARE, LONDON, W. 
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TECHNICAL PYROMETRY. 
OUR NEW PATENT THREAD RECORDER 


js designed for the Continuous Registration of Temperatures obtained with a Thermo-Electric Pyrometer or the Féry 

Radiation Pyrometer. It consists of a sensitive Galvanometer the coil of which carries a boom which is automatically depressed 

at regular intervals by a guillotine on to an inked thread which leaves a small mark on the paper wrapped round the drum. 

Rectangular co-ordinates are thus obtained, and blotting or smudging of the record is entirely avoided. The Instrument can also 
be used as a Recording Ammeter or Voltmeter. 


woo 

1200° 

1100° 

Z 

600° 

700° 

a 7 8 3 110 1] Midnight 1 2 3 4 5) 6 7 8 


The Figure is reproduced from a Record of the temperature of a Kiln obtained with a Thread Recorder and a Féry Radiation 
Pyrometer in a leading Pottery in the Midlands. 


Price of Instrument, to take one Record, &30; to take two Records simultaneously and 
independently on the same drum, &40. 


Write for Catalogue, No. 39N., ‘Technical Thermometry,” to 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, Ltd., CAMBRIDGE, ENGLAND. 


SOUNDLY CONSTRUCTED. 
MATERIAL OF BEST 


QUALITY ONLY IS 


ACCURACY GUARANTEED. 


INSU 
SULATION PERFECT EMPLOYED IN THE 


CONSTRUCTION OF 
THESE INSTRUMENTS 


SUBSTANTIAL LUGS. 


LARGE WELL-FITTING 


PLUGS. AND EVERY CARE 

TEMPERATURE TAKEN TO ENSURE 

COEFFICIENT PERFECT RESULTS. 
NEGLIGIBLE. 


Particulars and Prices on Application to Department W. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, tp. 


TYSSEN STREET, DALSTON, LONDON, N.E. 
OFFICE: WATERGATE HOUSE, YORK BUILDINGS, ADELRAQI, W.C. 
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A RELIABLE IMPROVED FORM (AS FICURED) OF 


APPARATUS 


(Producing both Gas and Solution), 

Which will last for many 

months in constant use 
without renewals or 


cleaning. 


Dr. Berrivce, of Malvern 

College, writes :—‘‘ This apparatus 

has now been used for a consider- 

able time, and although about 160 

boys use this laboratory I find it 

easily works for six months with- 
* out cleaning.” 

B N.B.—This apparatus effects such 
| a great saving in material that, 
where in frequent use, this re- 
presents quite £1 a year. 

Descriptive PAMPHLET post free. 


Makers— 


BREWSTER, SMITH & CO.,° 
BIRKBECK BANK 


ESTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
23 PER CENT. INTEREST 
allowed on Deposit Accounts. 
2 PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All g Li. tr A 
ALMANACK, with full particulars. POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


NATURE. 


The number for last week (December 19) contained :— 


Mathematics in Botany. 
BC 


Our Book Shelf. 

Letters to the Editor :— 
The International Memorial Statue of Lamarck. Sir F. 
Ray LANKESTER, K.C.B., F.R.S.—Mulattos. H. 6. 
WELLs.—Nest Eggs of Platypus. Prof. GREGG WILswx. 
—Sulphur as an Insulator. Rev. F. J. JERvis-Smiiu, 
F.R.S. 

Notes on Ancient British Monuments. III. 
(ilustrated.) By Sir NORMAN Lockyer, K.C.B., F.R.S. 

The Increased Endowment of Universities. 

Notes. 

Our Astronomical Column. 

Exhibition of Physical Apparatus. By C. H. L. 

On the Incidence of Daylight as a Determining 
Factor in Bird-Migration. By Prof. E. A. 
ScHAFER, F.R.S. 

Cretan Exploration. 

A Lunar “New Jerusalem.” 

and Educational Intelligence, (///:::- 
trated. 

Societies and Academies. 

Diary of Societies. 


Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 77. 
from residents abroad. 


WIACMILLAN CO.’S LIST. 


WORKS BY THE LATE LORD KELVIN. 


POPULAR LECTURES AND ADDRESSES. ©. 810. 7s. 6d. each. 


Vol. I. THE CONSTITUTION OF MATTER. 
Vol. II. GEOLOGY AND GENERAL PHYSICS. 
Vol. III. PAPERS ON NAVIGATION. 


REPRINT OF PAPERS ON ELECTROSTATICS AND 
MAGNETISM. 8vo. 18s. 


DR. ALFRED RUSSEL WALLACE’S NEW BOOK. 


IS M ARS H ABIT ABLE ? A Critical Examination of Professor Percival oy AL Desk, * Mee oot 


its Canals,” with an alternative Explanation. 
WALLACE, F.R.S., &c. With Map. Extra Crown 8vo. 2s. 6d. 


APHORISMS AND REFLECTIONS FROM THE WORKS OF 
SIR OLIVER LODGE. 
MODERN VIEWS OF ELECTRICITY. QUIVER Lope, 
mingham. Third Edition, Revised. With Illustrations. Crown 8vo. 6s. 


PRACTICAL INTEGRATION FOR THE USE OF ENGINEERS, 


&e. By A. S. PERCIVAL, M.A., Author of ‘‘ Optics,” &c. Crown 8vo. 2s. 6d. net. 


@ MACMILLAN AND CO., Lrp., LONDON, 
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PrYSTALLOGRAPHIG MODELS 


In accor ance with the new edition of the Mikroskopische Physio- PECIMENS 
apnie by H. Rosenbuseh and E. Wiilfing, we have rearranged 


Insects. Birds’ Eggs. Skins. 


S Collection of Crystal-Models of Wood, which now consists of 
dels representing 78 of the minerals described in the book. 


124! n 
Price £6 5 O 
Inthe same manner our Collection of orientated thin sections of : Objects for Nature Study. 
the petrographically important minerals has been essentially 
nged enlarged, and now comprises 220 thin sections CABINETS & APPARATUS 
(for erly 120) of 134 different minerals. All the sections are care- manutactured branches of Natural 
fully -xamined as regards their accuracy. ... .. Price £19 10 istory. 
smaller Collection of 170 thin sections. ... .. Price £13 10 O . Specimens preserved and mounted by 
first-class workmen. 


New Crystal-Models of Glass for the demonstration of the symmetry 
of etching figures, constructed by Prof. Dr. Georg Wulff of | | Full catalogue post free. 
War-chau. Set of 16 Models. ... Price £3 10 O 

New Model for the deduction of the figure of the faces of the 36 STRAND, LONDON, wW.C. 
dodecahedron and its plane-angles, constructed by Prof. Dr. 

Hin:ve of Breslau. Price £1 10 O 

Model for the demonstration of the ecireular-sections of the 


New 
iaxial ellipsoid, constructed by Prof. Dr. Hintze of Breslau. 
We draw attention to our I/lustrated Crystallographic Catalogue Sales by Buction. 
No. 19, and to the supplement to our general catalogue, con- SALES OF MISCELLANEOUS PROPERTY. 


taining new arranged technological and chemical-mineralogical ah 
collections; collections of ore deposits; collections for the mR. S begs 
ion of the weathering of rocks and the formin, that are he Vv DAY, at his Rooms, 38 King 
of Street, Covent Garden, London, W.C., for the disposal of MICRO. 
SCOPES, SLIDES, and OBJECTIVES—Telescopes—Theodolites— 

Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 


Dr. F. KRANTZ, all kinds of Photographic Apparatus—Optical Lanterns with Slides 


and all Accessories in great variety by Best Makers—Household Fur- 


11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


(Ten minutes’ walk from Chancery Lane ‘* Tube” Station.) 


MINERALOGY, GEOLOGY & PETROLOGY. FOR 


Single Specimens and Collections 


for Prospectors, Teachers and Students. M iC O SCO E. 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. niture—Jewellery—and other Miscellaneous Property. 
ESTABLISHED 1833. ESTABLISHED 1833. n view Thursday 1.30 to 5.30 and morning of Sale. 
POST FREE, REDUCED PRICE LISTS of all kinds of 
SAVAGE CURIOSITIES. | Cabinets, Showcases, 
= ETHNOGRAPHICAL SPECIMENS. Oval, Round & Rectangular Glass-capped 
Stock of over 19,000 Specimens of Weapons, Implements, Ornaments, 
Dress, Idols, Musical Instruments, &c., &c., used by all the Races of Boxes, Card Trays, Wood Tablets, 
Mankind, for sale at very ow prices. All objects guaranteed genuine. Glass Tubes, 
Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., Geologists’ Hammers and Chisels 
rices from 25s. ; also mounted Horns.—Catalogue of Ethnographical i 
ipocinens illustrated with Bromide Photographs, 4d. monthly, 3s. 6d. Estimates free for all kinds of Geological, Mineralogical, 
yearly, Collections Arranged and Catalogued. Specimens bought. | Microscopical and Entomological Apparatus. 
W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. | w. J. SHAW, 


Rock Sections, Well-cut. Fossils from all Formations. | Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Metallic Ores from all Parts. Minerals for Chemical Purposes. | Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
LISTS FREE from— | other specimens of Pond 4 Free. Helix 
i ioxus. , &e., Dis i ses. 
JAMES R. GREGORY & CO., Mineralogists, 
30 FULHAM ROAD, SOUTH KENSINGTON, S.W. 25 BALSALL HEATH ROAD, BIRMINGHAM 
Telephone No. 2841 Western. Tel. Add., Meteorites,” London. 
= MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
ro The following animals can always be supplied, either living 
ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING or preserved by the best methods :— 
carried sketch at Moderate Charges. Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
nua 8 APPARATUS REPAIRED. | onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
STRATIONS given here, or at Colleges, é&c. Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
66 HATTON GARDEN, LONDON. Gammarus, Ligia Mysis. Nebalia, Carcinus; Patella, Buccinum, Eledone, 
H. HELM, Telephone: 2512 Holborn. Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
ACTUAL MAKER of ALL KINDS of X-Ray, Geissler and other Vacuum Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 
\ Tubes, Mercury Pumps, High Frequency Electrodes, &c. For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers: Editorial 
Communications to the Editor. The telegraphic address of NATURE zs “‘ PHUSIS,’”” LONDON. 7Zelephone—GERRARD, 8830. 


SUBSCRIPTIONS TO ‘“ NATURE.” CHARGES FOR ADVERTISEMENTS. 
& s. d.| Toatt PiacesAsroap:— £ s. d. Col é Sa 
Yearly *Three Lines in Column ; uarter Page, or Ha 
ryearly alf-yearly . ‘ ne Sixteenth Page,orEighthCol. Walfa Pars, oc Col 350 
er One Eighth Page, or Quarter Be, 
(A charge of 6d. is made for changing Scotch and Irish Cheques). * The first line being in heavy type is charged for as Two Lines. 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. 9d. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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RYLEY’S STEAM HEATER 


Scientists’ Reference Book | 
and Diary for 1908. FOR SPECIFIC. HEAT EXPERIMENTS 


CONTENTS. 
Postal Information. 


Particulars of Scientific Societies. 

Definitions of the Standard Weights and Measures. 

Tables of Weights and Measures, Metric and British. 
Conversion from one to the other. 

International Atomic Weights. 

—_ Constants of the Elements, their Discoverers and the 


ates. 
| Brauner’s Modification of Mendeléeff’s Periodic Table. 
re Common and Logarithmic, for Use in Gravimetric 


| sis. 
seat +73 Use in Volumetric Analysis. 

Specific Gravity and Boiling Point of Pure Liquids. 

Table of Formule and Solubility of Various Salts. 

Old Names and Synonyms ot Chemical Substances. 

| Composition of the Chief Alloys. 

| Fw ae tor Conversion of Centigrade to Fahrenheit Scale. 
Principal Laws and Definitions in Chemistry and Physics. 

— ao and useful Data in Electricity, Heat, Light, Sound, 


Tavie. or Temperatures. Tables of arithms. 
| The Construction and Wo Parts of a rth RECP T&M 


a Microscope. 
| The substance to be heated is placed in the inner vessel, with 
| Useful Aespeoeameat 2 Facts and Figures, also of the Atmo- the cork attached, which is then tightly fitted into the outer 


sph the Barth. copper vessel after filling with water. The slide valve is 
| — By Body. opened until the substance is heated, and afterwards closed to 
ie in Gases of Injury or prevent any leakage, at the same time removing from the source 
Price, Bound in Cloth, 2 + 

rice, Bound in Cloth, As. The apparatus can then be inverted and the substance emptied 


Published by direct into Calorimeter. Should any hot water escape at the 


JAMES WOOLLEY, SONS & CO., Ltd., valve it will be prevented, by the hood, from entering the 


Calorimeter. 
' Manufacturers, Importers, and Dealers in all kinds of ™ SUPPLIED BY 


Chemical and Scientific Apparatus.  TOWNSON MERCER, 


VICTORIA BRIDGE, MANCHESTER. 34 Camomile Ste i, LONDON, E.C. 


NEW LIST of 
MEASURING INSTRUMENTS. 


SECTIONS A, B, D, E ARE NOW OBTAINABLE. 
Sections C, F, G, H in the press. 


AN ENTIRELY NEW LINE OF INSTRUMENTS FOR THE LABORATORY AND FOR POWER WORK. 
ISENTHAL & 85 MORTIMER ST., LONDON, W. 


PRISMS CAN BE A PRACTICAL GIFT. 


CLEANED 


BY THE USER. The STEREOSCOPIC CO.’S 


NEW ‘PRISMA’ BINOCULARS 


: are undoubtedly the finest ever produced, and have approxi- 
mately double the illumination of other glasses of equal power. 


Supplied in 6 powers. Magnification 6 to 18 Diameters. 


pe- THE IDEAL GLASSES FOR NATURAL HISTORY AND 
ASTRONOMICAL PURPOSES. 
Glasses sent on approval for comparison on receipt uf reference or remittance. 


Write for Illustrated Booklet No. 12B, free from 


THE LONDON STEREOSCOPIC COMPANY, 
106 & 108 Regent Street, London, W. 


Printed by RicHarp CLay anp Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and puolished by MACMILLAN 
AND St. Martin "s Street, London, W.c., and THE Company, 66 Fifth Avenue, New York. —Tuurspay, December 26, 1)27- 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


JAN 22 1908 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”-— WorpswortTe 


1992, ). 1992, VOL. 77] THURSDAY, JANUARY 2, 1908 PRICE SIXPENCE 

Registered a asa at t the General Post Office.) [All Rights are Reserved. 
“outer NEWTON & 
Ive j 
ie LONG-RANGE || VERLAG VON GUSTAV FISCHER IN JENA. 
_— ELECTRIC Wissenschaftliche Ergebnisse der Deutschen Tiefsee- 
nptied Expedition auf dem Dampfer ‘ Valdivia ieee 1899. 


der Expedition. 


FERNER ERSCHIENEN : 
Bd. 1 Teil: 


Lfg. 2. H. Schenck, Ill. Beitrage zur Kenntnis 


LC. der Vegetation der Canarischen Inseln. 
— Mit Einfiigung hinterlassener Schriften A. F. W. Schimpers. Mit 
12 Tafeln, 2 Kartchen und 69 Abbildungen im Text. Einzelpreis : 
45 M., Vorzugspreis : 36 
Bd. II., 2 Teil. 
_ Lfg. 3. G. Karsten Das Indische Phytoplankton. 


Dritte Lieferung der Gesamtbearbeitung. Mit 5 Abbildungen und 
= —S== . 20 Tafeln. Einzelpreis: 70 M., Vorzugspreis: 60 M. 
Single Long-range Lantern, brass front with 44-in. condensers, and 5 Ps 
extra large front lenses 3 in. in diameter. Complete with the ‘‘ New Lfg. 4, Th. Reinbold, Die Meeresalgen der 
Universal” Hand-feed Arc Lamp in case, £22. 


This Lantern is as efficient as any we can make for showing slides in large deutschen Tiefsee-Expedition 1898—1899. 
halls where electric current is available. 
3 FLEET STREET, LONDON. Mit 4 Tafeln. Einzelpreis: 11 M., Vorzugspreis: 9 M. 


NEGRETTI & ZAMBRA’S 


Meteorological 


APPARATUS 


ILLUSTRATED AND DESCRIBED.” 


Being a description of the method of 
use and price of over 300 pieces of | 
apparatus used in Microscopy. 
Price B/-, which will be refunded if 
| 


goods value 20/- be purchased. 


R. & J. BECK, L i Full particulars post free on application to 
68 CORNHILL, LONDON, E.C.j 38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL, E.C.; 122 REGENT ST., W., LONDON. 
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SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CIIELSEA, S.W. 


The Day College Courses consist of Fe hours per | week, and - in n prepara- 


tion for London University degrees of B.Sc. in 
Engineering, in Chemistry, Physics and Natural Science. 

The composition fee for the Session of three terms is £15. 

The Evening Classes consist of similar courses at much reduced rates. 

The Technical Day Courses are arranged to extend over 3 years and 
prepare for Engineering, Electrical, Chemical and Metallurgical professions. 


*W. H. Eccues, D.Sc. 
*J. Lister, A.R.C.S. 


Mathematics and Physics ... 


*L. Lownps, B.Sc., Ph.D. 


F. W. Jorpan, B.Sc. 
*J. B. Coteman, A.R.C. F.LC. 
*J. C. Crocker, M.A., D.Sc. 
Chemistry *F. H. Lowe, M.Sc. 
Hate. 
W. E. OaKkvEN. 
Botany ... oe *H. B. Lacey. 
Geology.. *A. J. Maszen, F.L.S. 
Zoology... *H. B. Fantuam, B.Sc., A.R.C.S., 
M.1.M.E., Wb.Sc. 
Engineering *A. SMITH. 


H. AuGHTig. 
*A. J. Makower, B.A., A.M.I.E.E. 
U. A. OscHwa B.A. 
*B. H. Morpny. 


*Recognised Teacher of the University of London. 
Full | eee from the SECRETARY, post free, 4d.; at the Office, 


price 1d. 
SIDNEY SKINNER, M.A., Principal. 


{ F.Z.S. 
W. F. Putzen, A.M.I.C.E., 
Electrical Engineering { 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
EWRY STREET, ALDGATE, E.C. 
The following special courses of instruction will be given during the 
Lent and Summer Terms, 1908 :— 
aati IN GASES AND RADIO-ACTIVITY. 
y R. S. Wittows, M.A., D.Sc. 
A course of ten g Bay fully illustrated by experiments. Friday 
evenings, 8 to 9 p.m., commencing Friday, January 17, 1908. 

THE METHODS OF DIFFERENTIAL AND INTEGRAL 
CALCULUS, AND THEIR APPLICATION TO CHEMICAL 

A ALL, A. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 


Courses of Study under Recognised Teachers of the University of 
London for Degrees in Science and in A 
A. McKenzie, Ph. =. M. A. 


D. ey B.Sc, 

. B. W. Crack, BSc 

Botany... D. T. Gwynne-VauGuan, M.A. 

Zoology ... W. UNTHANK, B.A., B.Sc. 

Geology ... .W. Evans, D.Sc. ; A. M Davigs, D.Sc. 

Mathematics. E. H. Smart, M. C. V.'CoatEs, M.A. 

Classics ... a A. WriGut, M.A. ; G. S. Ropertson, M.A. 

French V. E. Kastner, B.és.L. 

Germarn .... E. L. Mitner-Barry, M.A. 

Geography G. G. CutsHoim, M.A., B.Sc. 

History... T. SEccomBE, 

Logic Smitu, M.A., D.Lit. 

Economics; {ee RANKIN, M.A. 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 
Calendar 3d. ( post free 5d.), on application to the Secretary. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Eight Vears, about 300 
Students of University Tutorial College have 
passed London University Examinations, 

Prospectus and guide may be had post free from the 
PRINCIPAL, University Tutorial College, 32 Red Lion Square, 
Holborn, W.C. 


A course of twelve Mm... arranged for students of Physical Ch y; 
and for those engaged in Chemical Industries. 

The standard of mathematics required on joining the class will not go 
beyond an elementary knowledge of Algebra. Wednesday evenings, 7 to 
8 p.m., commencing Wednesday, January 15, 1908. 

TECHNICAL GAS ANALYSIS. 
By Cuarves A. KEANE, Se. Ph. D., 
A course of practical work, c 


7 tu 10 p.m. 
FUEL ANALYSIS. 
By C. O. Bannister, Assoc. R.S.M. 
A ape of laboratory work, commencing Monday, Afril 27, 1908, 
7 te 
Detailed atin of the courses may be had upon application. 
W. H. DAVISON, M.A., Clerk to the Governing Body. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 


The following courses of instruction in 
PHYSICAL CHEMISTRY 
will be given during * Lent and Summer eg 1908, 
By G. Senter, B.Sc., 

The courses are arranged to meet the i, of those engaged in 
Chemical, Metallurgical and Electrical industries, and of students in 
Chemistry and Physics who desire to obtain a knowledge of modern 
Physical Chemistry and its applications. Each course will comprise 10 or 
12 meetings of the class. The courses are alsu adapted to the requirements 
ot candidates for the final B.Sc. examination of London University. 
ee PHYSICAL CHEMISTRY, Monday evenings, 7 to 8.30 

, commencing Monday, January 13, 1908. 
ELEC’ TRO- CHEMISTRY, Monday evenings, 7 to 8 p.m., commencing 
Monday, April 27, 1908. 
PRACLICAL PHYSICAL CHEMISTRY, Wednesday evenings, 7 to 
° p.m., commencing Wednesday, April 29, 1908. 

Detailed syllabus of the courses may be had upon application at the 
Office of the eg or by letter to the Principac. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


29, 1908, 


‘BEDFORD COLLEGE FOR WOMEN. 


(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, LONDON, W. 
Principal—Miss M. J. Tuke, M.A. 


The LENT TERM begins Thursday, January 16. Lectures are given 

in preparation { for. all Examinations of the University of London in Arts, 
and P. y Medicine, for the Teachers’ Diploma (London) 

and for the ‘Teachers’ “Certificate (Cambridge), and for the Cambridge 
Higher Local Examination. Entrance Scholarships. Special Course of 
Scientific Instruction in Hygiene, recognised by the Sanitary Inspectors’ 
Examination Board. 

Six Laboratories are open to Students for Practical Work. 

A single course in any subject may be attended. 

Regular Physical Instruction is given free of cost to students who desire 
it by a fully qualified woman teacher. 

Students can reside in the College. 

Full particulars on application to the PrincipaL. 


DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 
Heap or THE DEPARTMENT—Miss Mary Morton, M.A. 


Students are admitted to the Training Course in October and January. 
Entrance Scholarships. Applications should be sent to the Heap oF THE 
DEPARTMENT. 


KING’S COLLEGE. 
(UNIVERSITY OF LONDON.) 
EVENING CLASS DEPARTMENT. 


Courses are arranged for the Intermediate and Final Examinations for 
the B.A. and B.5c. Degrees ot the University of London. Students taking 
the full course pay composition fees and rank as Internal Students of the 
University. There are also classes in Architectural and Engineering 


BACTERIOLOGY AND PATHOLOGY. 
KING’S COLLEGE, LONDON. 


Professor HEwLetT and Dr. Tay or. 


The Latbtatories are open daily for Instruction and Research in 
Pathology, Bacteriology, and Public Health. _ Special courses have been 
arranged suited to the req of Ch Pharmacists, and others, 
and for the Examinations of the Institute of chou. An Evening Class 
in Bacteriology will be held on Monday Evenings at 6.30, commencing 
January 13. 

For particulars apply to Professor HEWLETT or to the SECRETARY. 


For full information and Prospectus apply to the Dean (Mr. R. W. K. 
Epwarps) or to the SECRETARY, King’s College, Strand, London, W.C. 


KING’S COLLEGE. 
(UNIVERSITY OF LONDON.) 
WHEATSTONE PHYSICAL LABORATORY. 


Evening Class Courses are now arranged in Physics for the Interme: iate 
and Final Examinations of the University of London. 


WALTER SMITH, Secret. y- 
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INDIAN FOREST SERVICE, 


The Secretary of State for India in Council proposes to appoint, in the 
summer of 1908, with the advice of a Selection Committee, not less than 
16 Probationers for this service. 

Cancidates must have attained the age of 18 years on July 1, 1908, and 
not have attained the age of 22 years on January 1, 1908. They must 

ssess a good general education, and, if possible, a knowledge of Chem- 
istry, and of Mechanics and Physics. 

The Probationers will defray their own expenses during the period of 
prohation at Oxford and on the Continent. 

Forms of application may be obtained (with fuller particulars) from the 
SecreTARY, Public Department, India Office, London, , to be re- 
turned! to him not later than Wednesday, July 1. 1908. 

The scale of pay of the upper controlling staff of the Indian Forest 


Service has recently been improved. 
ARTHUR GODLEY, 
Under Secretary of State. 
India Office, 
September 25, 1907. 


INDIAN PUBLIC WORKS 
DEPARTMENT. 


The Secretary of State for India in Council will, in the summer of 1908, 
make about thirty-nine (39) appointments of Assistant Engineer in the 
permanent establishment of the Indian Public Works Department. 

Candidates must have attained the age of 21 and not attained the age of 
24 years on July 1, 1908. 

A printed Form of Application, together with information regarding the 
conditions of the appointments, and certain requirements laid down as to 
education and experience in engineering, may he obtained from the 
SrcreTARY, Public Department, India Office, Whitehall, London, S.W. 

The Form of Application is to be returned se as to reach him not later 
than Friday, May 1, 1908. 

A. GODLEY 


Under Secretary of State. 


India Office, September 10, 1907. 


COUNTY COUNCIL OF THE WEST 
RIDING OF YORKSHIRE. 
EDUCATION DEPARTMENT. 
KNOTTINGLEY SECONDARY SCHOOL. 


The West Riding Education Committee will require in January, 1908, 
the services of an ASSISTANT MISTRESS at the Knottingley Secondary 
School to teach French and History. Some knowledge of the teaching of 
needlework will be an advantage. Commencing salary, £110 per annum. 

Applications for this post must be made on a form to be obtained from 
the Education Department (Secondary Branch), County Hall, Wakefield, 
where they must be returned not later than 9 a.m. on January 18, 1908. 

Copies of not more than three recent testimonials must be sent with the 
application. 

‘anvassing will be a disqualification. 


PU P] LS GOLD ASSAYING, and General 


CHEMICAL, METALLURGICAL, 
and COMMERCIAL ANALYSIS. 
Students, Pupils and Gentlemen having only a short time at their disposal 
can obtain special instruction and practice in above. 


PROFESSIONAL CERTIFICATES GIVEN. 
Moderate Terms. Prospectus and Terms on application. 
L. SCHLUND, M.A., A.I.M.M. (late H. W. Martin), 
CHEMIST, METALLURGIST AND MINING ENGINEER, 
The London Metallurgical Laboratory & Assay Office (Est. 1887), 
32 & 34 CLERKENWELL ROAD, LONDON, E.C. 


FOR SCIENCE AND OTHER STUDENTS. 
i+ by highly qualified graduates of 
Correspondence Tuition: London: and 
Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, 
Differential and Integral Calculus, Pure Geometry, Geometrical Drawing, 
&e. RESIDENCE ABROAD NO IMPEDIMENT. 
Departments are at work preparing for London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Prof. 


Preliminaries.—Apply to Mr. J. CHARLESTON, B.A., Burlington Corre- 
spondence College, Clapham Common, London, ° 


GOVERNMENT GRANT TO DEFRAY 
THE EXPENSES OF SCIENTIFIC INVESTIGATIONS. 
Applications for the year 1908 must be received at the Offices of the 
Royal Society not later than January 31 next, and must be made upon 
printed forms to be obtained from the CLERK TO THE GOVERNMENT 
Grant CoMMITTEE. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—January (1908) Vacancies.—Graduates in Science and 
other well qualified Masters seeking posts in Public and other Schools 
should apply at once, giving full details as to qualifications, &c.. to 
Messrs. GriFFITHS, SmitH, Power & Situ, Tutorial Agents (¥std 
1833), 34 Bedford Street, Strand, London. Immediate notice of all 
the best vacancies will be sent. 


TWO MATHEMATICAL MASTERS 
WANTED. Salaries, £300 and £250. London Colleges. SCIENCE, 
£220, £200 to £100. A list of mathematical and science vacancies 
sent to a'l candidates. OrreLtaNA & Co., 20 Wigmore Street, 
London, W. 


| SECOND-HAND BOOKS at Half Prices!! 
! New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought ; good prices given. 
—W. & G. Foye, 135 Charing Cross Road, London, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). Modern Languages. Research, Revision, Translation, Short- 

hand. Dictation Room. The Cambridge 

10 Duke Street, Adelphi, W.C. 


Type-writing Agency, 


Wanted large Nicol or similar prism, exchange 3-inch 
equatorial telescope. ‘‘ Las.,” 23 Seaton Buildings, Liverpool. 


MODELS OF CETACEANS. 


A series of reduced models (Scale: one inch to one foot) repre- 
senting 17 species. Accurately modelled and coloured. 


Owing to their great size, many members of this order cannot be 


exhibited, so that this series should meet with approval. The 17 
models require but little space, while they afford an exactly com- 
parative illustration of the size, form, and colouration of the different 
species. Write for List. 


ROBERT BROGDEN, 28 Colville Square, London, W. 


RADIUM 
ALL STRENGTHS 


From 407,000 Units (for demonstration purposes) 
To 1,800,000 Units (for the most critical research work) 


Reconstructed from Small Real Stones by a New Process. 
Cost about 1/20 to 1/30 of naturally mined Stones. 


These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable from Nature's product. 


As exhibited at the Royal Institution. 
SAPPHIRES-—EITHER BLUE OR PINK. 
Full particulars and prices on application. 


Germanium, 


Pitchblende, Radio-Active Mud, 

Carnotite, Electroscopes, Cesium, 
Aeschynit, Monazit, Beryllium, 
Emanium, Monazit Sand, Euklas, 
Samarskite, Carborundum, Hiddenit, 
Zine Sulphide, Willemite, Wagnerit, 
Radium Residue, inthariscopes, Phosgenit, 


Volcanic Dust, 


Thorionite, 
Volcanic Mud, 


Calcium Metal, Lithium Metal, 


Royal Society, Burlington H Flexible Sand- | Rubidium, Minerals in — 
London, V stone, Tantalum, boxes, &c., &c. 
CARNEGIE RESEARCH ge NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, 


SCHOLARSHIPS. 


The Council of the Iron and Steel Institute will shortly proceed to award 
Research Scholarships founded by Mr. Andrew Carnegie. 

Candidates, who must be under 35 years of age, must apply before 
February 29, on special forms to be obtained from BENNETT H. Broucu, 


giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 


71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 


etary, Iron and Steel Institute, 28 Victoria Street, London, S.W. 
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, 300 
have 
n the | 
quare, | 
ee IN TUBES OF 2}, 5, AND 10 MILLIGRAMMES. 
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2 


c NATURE 


[JANUARY 2, 1908 


HARRINGTON’S 


PURE CHEMICALS 
AND REAGENTS 


LABORATORIES and RESEARCH 


are of the HIGHEST GRADE. 
OBTAINABLE THROUGH ANY DEALER. 


List on application to 


HARRINGTON BROS., Ltd., 


Chemical Manufacturers and Dealers, { 


4 OLIVER’S YARD, CITY ROAD, LONDON, 


ISOCHROMATIC SCREENS OR FILTERS FOR 
INSTANTANEOUS PHOTOGRAPHY. 


Optically perfect—parallel worked glass fron: 
the celebrated glass factory of Schott, Jena, 
With these screens the exposure is increased only to 

two or four times; they replace the old inefficien: 

screens which required from 6 to 20 times exposure, 

Sizes : 1} in 

Unmounted 6/= 10/6 

Sizes : 2 24 2} 34 4 in 

Unmounted 15/— 18/6 22/— 25/- 


Mounting extra, according to size. 


A. E. STALEY & CO., Optician: 


I 1} 14 
7/6 9/~ 


19 Thavies Inn, Holborn Circus, London, E.C. 


G. BOWRON, 
67 EDGWARE ROAD, LONDON, W., 


bas always on hand a large and varied stock of 


SECOND-HAND - 
APPARATUS 


AND PHYSICAL 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Aberdeen, apy we any 
Birmingham, Glasgow, Liverpool and Nottingham Universities ; Bedford, 
Bradford, Clifton, Heriot Watt and Yorkshire Colleges; Regent Street 
Polytechnic ; and twenty other Scientific Institutions, Polytechnics, &c. 


@@- Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 


advantage.” 
List on application Ly mentioning NATURE. 


SIR OLIVER LODGE’S 
High Tension 
2—3=> Valve 


For obtaining unidirectional high tension 
current for use with ‘ X”-ray tubes, &c. 
* Every Tube is examined and 


marked by Sir O, Lodge before 
being sent out. 


Senp For Descriptive Leartet To SOLE MAKER— 


A. C. COSSOR 


54 Farringdon Road, 
Telephone, 10547 Central. 


ondon. 


Awarded Gold and Silver Medals St. Louis Exhibition. 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 


FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on applieation. 

Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
elephone Number—2238. 


MARTINDALE’S 
PURE CHEMICALS, REAGENTS, 
AND APPARATUS 


For LABORATORIES and RESEARCH at 
CLOSEST PRICES. 
Write for List, and Special Quotation for Quantities. 
RADIO - ACTIVE SUBSTANCES A SPECIAL FEATURE. 
SPECIALITIES :— 
MARTINDALE’S BURETTE STAND... 
MARTINDALE’S BACTERIOLOGICAL 
W. MARTINDALE, ana 
10 NEW CAVENDISH ST., LONDON, W. 


P. i 
Telephones 1797 Paddington 


9/-, 15/- 
42/- 


DENT’S ASTRONOMICAL CLOCKS, 


—— [ SIDEREAL OR MEAN TiME CLOCKS FoR OBSERVATORIES, £21 & UPWARDS. 


Nature says: ‘‘Messrs. E. Dent & Co. have lately 
introduced a new astronomical clock which should find its 
| | way into many observatories where an accurate instru- 
} | ment is required at a moderate cost. For thesum of £21 
they supply a clock witha ro-inch dial, dead-beat escape- 
ment, and wooden rod seconds pendulum in a solid ma- 
hogany case ; and after examining the instrument we have 
no hesitation in pronouncing it a marvel of cheapness.” 


E. DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 


By Special Appointment to H.M. the King. 
Makers of the Great Westminste: 
rea’ r Clock, Big Ben. Makers of the 
Only Addresses— 


jock of the Roy: 
tory, Greenwich, and the Princi 
Ky, 
61 STRAND, 


Observatories throughout the Ward. 
And 4 ROYAL EXCHANGE, LONDON. 


RADIUM ON HIRE. 


(Activity 1,800,000.) 
Lectures and Demonstrations Arranged on 
Radium, X-Rays, or Wireless Telegraphy. 


Town or Country. 


RADIUM MICROSCOPES, 


Complete with Radium, 2/6 and 7/6 each. 


These are SELF-LUMINOUS in the dark, showing splendid 
Seintillations. 


Pitchbiende Scintilloscopes, ... . 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each. 


F, HARRISON GLEW 


156 Clapham Rd., London, S.\V. 
‘Telephones : 1787 Hop and 3117 Hop. 
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MEDICAL 


Telegrams: 
** Publicavit, London.” and 


Botany, Geology, Zoology, Astronomy, Microscopy, Philosophy, Sociology, Engineering,Geography & Travel, &c. 
New Works and New EpITIons on these subjects are added to the Library immediately on publication. 

TOWN OR COUNTRY, FROM ONE GUINEA. 

136 GOWER STREET, W.C. 


SUBSCRIPTION, 


London: H. K. LEWIS, 


LEWIS’S CIRCULATING 
SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library includes the subjects of Physics, Chemistry, Electricity 


Telephone: 
10,721 Central. 


Agent for the Examination Papers of the University of London. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 
TEST TUBES, TUBING 
FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 
Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
tary Analysis. Price-list sent ieee) Wee 


on application. 


TRADE MAKK 


SCHOTT & GEN. Glassworks, Jena aired 


The Jena Glasses are, in the U.K., on sale with the following firms : 


Manchester. 
— WOOLLEY, SONS & 


Aberdeen. 
A. & J. SMITH, 23 and 25 St. 
0., Ltd., Victoria Bridge. 


mingham. 

F. E. BECKER & CO. (W. and 
J. George, Ltd., Successors), 159 
and 160 Great Charles wg | 

PHILIP HARRIS & Co., 
Edmund Street. 

STANDLEY BELCHER & 
MASON, Ltd. e Hill. 


PHILIP HARRIS. Co., Ltd., 


179 Great Street. 


REYNOLDS rs BRANSON, Ltd., 


Neweastle-upon-Tyne. 
BRADY & Ltd. 
Widn 
J. W. TOWERS & Co., Ltd. 


BAIRD & TATLOCK (London), 
Ltd., Street, Hatton 
Garde: 

| F. E. BECKER & CO. (W. and J. 
George, Ltd., Successcrs), 33 to 37 
Hatton Wall, "Hatton Garden,E. 

| A. Cos, Ltd. 
I — Street. 20 Sun Street. Finsbury, 
om neheater. | JOHN J. GRIFFIN & SONS, 

FREDK. & Co., Lid. London, W.C. 
14 Cross Street. | TOWNSON & MERCER, 34 

ORME & CO., 56 & 58 Granby Row. | ae Street, E.C. 


SECOND-HAND MICROSCOPES. 


Watson’s Edinburgh H. complete outfit, including 1/12th O.1., as 
new, £16 16s. Beck’s Bacteriological, including 1/12th oil immersion, 
£9 15s. Swift’s Bacteriological, mechanical stage, &c, £14 15s. 
Beck’s Best Binocular, cost over £80, £19 19s. 


SECOND-HAND TELESCOPES. 


s-in., with object glass by Wray, £25. 3- in. Grubb, equatorial, tripod, 
£12 10s. 3-in. best quality A. & N. Stores, vertical rack, and finder, 
£10 10s. Small astronomical, 45s. ; larger size, 75s. ; 3-in. do., 95s. 


CLARKSON’S SECOND-HAND OPTICAL MART, 
338 HIGH HOLBORN, LONDON (Opposite Gray’s Inn Rd.). 


| 


NATURE. 


The number for last week (December 26) contained :— 


Electric Traction. By Prof. Gissert Kapp. 
Veterinary Anatomy. 

The Romance of Savage Life. 

Our Book Shelf. 


Letters to the Editor :— 
The Photoelectric Property of Selenium. 
M. MINCHIN, 
Leaf-Insects. 

The Salmon. (///ustrated.) 

Entomology for the 
Frep. V. THEOBALD. 

Lord Kelvin. By Prof. Sitvanus P. THompson, F.R.S. 

Lord Kelvin’s Funeral in Westminster Abbey. 

Notes. 

Our Astronomical Column. 

Prizes Proposed by the Paris Academy of 
Sciences for 1909. 

Recent Work of Geological Surveys. 
By G. A. J. C. 

Archeology in America. By H. R. HALL. 

The Pelycosaurian Reptiles. By R. L. 

University and Educational Intelligence, 

Societies and Academies. 


Prof. GEORGE 
F.R.S.—Early Chinese Description of the 
KuMAGuUsSU MINAKATA. 


Young. (//ustrated.) By 


Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, C., on 
receipt of 64d. from residents in the British Isles, or of 7d. 
from residents abroad. 


NOTICE. 


abroad for 7d. 


Worthies.”’ 


NATURE for Thursday last (December on containing an obituary article (by 
Prof. Silvanus P. Thompson, F.R.S.) of LORD KELVIN, can be supplied by any 
bookseller or newsagent for 6d., or direct by post by the publishers for 63d., or 


@ A few copies of the issue of “NATURE” of November 7, 1907, containing an 
article by Prof. P. Zeeman on Sir William Crookes, F.R.S., accompanied by a Photo- 
gravure Portrait of the subject of the article, can still be supplied to residents in 
the British Isles for 63d. per copy, and to residents abroad for 7d. 


@ The Publishers will be pleased to send to any address on receipt of a postcard a 
list of the 36 Steel and Photogravure Portraits contained in the series of ** Scientific 


Proof Impressions of the Stee! Portrait of Sir William Thomson (Lord 
Kelvin) issued with ‘‘ Nature” of September 7, 1876, can still be 
supplied by the Publishers for 5s. per copy, or by post for 5s. 3d. 


OFFICE OF ‘“‘NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF PHYSICS. 


AnJNTRODUCTION to PRACTICAL 
PHYSICS. By D. RINTOUL,M.A. Globe 8vo. 2s. 


A PRIMER OF PHYSICS. By B. 


STEWART. Illustrated. With Questions. ‘Pott 8vo. 1s. 


LESSONS in ELEMENTARY |: 


PHYSICS. By B. STEWART, LL.D., F.R.S. 
8vo. 45. 6d. QUESTIONS. Pott 8vo. 2s. 


Fcap. 


AN EXERCISE BOOK OF ELE- 


MENTARY PRACTICAL PHYSICS. By Prof. R. A. 
GREGORY, F.R.A.S. 4to. 2s. 6d. 


LESSONS IN SCIENCE. By Prof. 
R. A. engoons and A..T. SIMMONS, B.Sc. Globe 


ELEMENTARY PHYSICS AND 
CHEMISTRY. By Prof. R. A, GREGORY and A. T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. 15. 6d. each. 

EXERCISES IN PRACTICAL 


PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. Parts I. and II. 2s. each. 


ELEMENTARY GENERAL 


SCIENCE. By A. T. SIMMONS, B.Sc., and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 35. 6d. 


A MANUAL OF ELEMENTARY 
SCIENCE. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. 35. 6d. 


AN ELEMENTARY COURSE OF 
—. Edited by Rev. J. C. P. ALDOUS, M.A. 
Ex. cr. 8vo. 7s. 6¢.; or PART I. — MECHANICS, 
PROPERTIES OF MATTER, HYDROSTATICS, HEAT. 
By Rev. J. C. P. ALDOUS, M.A. 45s. 6d. PART Il.— 
WAVE. worsen, SOUND AND LIGHT. By W. D. 
EGG 2s. 6d. PART III.—MAGNETISM 
AND AELECTRICITY. By F. R. BARRELL, M.A., 
B.Sc. 2s. 6d: 


INTERMEDIATE COURSE OF 


PRACTICAL PHYSICS. By Prof. A. SCHUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 55. 


LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 
and W. W. H. GEE. Vol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. Vol. II. ELECTRICITY 
and MAGNETISM. Crown 8vo. 7s. 6d. Vol. III. Part I. 
PRACTICAL ACOUSTICS. By C. L. BARNES, M.A. 
Crown 8vo. 45. 6d. 

PRACTICALPHYSICS forSCHOOLS 
and the JUNIOR STUDENTS of COLLEGES. By 
B. STEWART and W. W. H. GEE. Gl. 8vo. Vol. I. 
ELECTRICITY AND MAGNETISM. 2s. 6d. 


THEORETICAL AND PRACTICAL 
MECHANICS AND PHYSICS. By A. H. MAC- 
KENZIE, M.A., BSc., A.R.C.Sc. Crown 8vo. 

LABORATORY MANUAL of 
PHYSICS AND APPLIED ELECTRICITY. Edited 
by E. L. NICHOLS. In 2 Vols. 8vo. 12s. 6d. net each. 

THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s 6d. net. 


ELEMENTS OF PHYSICS. By 
E. L. NICHOLS and W. S. FRANKLIN. Three Vols. 
8vo. I.. MECHANICS and HEAT. MII. ELEC- 
TRICITY and MAGNETISM. III. SOUND and 
LIGHT... 6s, net each. 


A TEXT-BOOK of the PRINCIPLES 


of pte ee By ALFRED DANIELL, M.A., LL.B., 
D.Sc., F.R.S.E. Taird Edition, Medium’ 8vo. 215. 


ELEMENTARY 


PHYSICS for STUDENTS of MEDI- 


CINE. By ALFRED ne M.A., ‘LL.B., D.Sc., 
F.R.S.E. Feap.' 8vo.: 


THE STEAM ENGINE AND GAS 
AMD By. Prot. JOHN. PERRY, 
STEAM AND OTHER ENGINES. 
By J. DUNCAN, Wh:Ex., A:M.I.Mech.E. Globe 8vo. 55. 
EXAMPLES IN PHYSICS. With 


Answersand Solutions. By D. E. JONES, ee Second 
Edition, revised and enlarged. Fcap. 8vo. 


ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. By D. E: JONES, B.Sc. 
Gl. 8vo. 2s. 6¢., HEAT, separately, sewed, Is. 


LESSONS in, HEAT and LIGHT. 
an sae. Students. By D. E. JONES, B.Sc. 


PRACTICAL EXERCISES in HEAT. 
By E. S. A. ROBSON, M.Sc. “Gl. 8vo. _25. 6d. 

HEAT, for ADVANCED STUDENTS. 
By E. EDSER, A.R.C.Sc. Gl. 8vo. 45. 6d. 

HEAT. By Prof. P.G. Tarr. Cr. 8vo. 6s. 


The THEORY of HEAT. By Prof. 
T. PRESTON, M.A. (Dub.), F.R.S. Second Edition. 
Revised byJ. ROGERSON COTTER, M.A. 8vo. 18s.net. 


The THEORY of SOUND. By Lorp 
RAYLEIGH, F.R.S. Second Edition, Revised and 
Enlarged. Twovols. 8vo. 12s. net each, 

The THEORY of LIGHT. By Prof. T. 
PRESTON, M.A,, F.R.S. Third Edition. Edited by 
JOLY, M.A... 8vo. 155. net. 

LIGHT. By Lewis Wricurt. Illustrated. 


' Second Edition, Revised and Enlarged. Crown 8vo. 7s. 6d. 


PRACTICAL EXERCISES inLIGHT. 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 6d. 

LIGHT FOR By E. 
EDSER, A.R.C.Sc. Gl. 8vo, 

LIGHT VISIBLE “INVISIBLE. 
By SILVANUS THOMPSON, D.Sc., F.R.S. Illustrated. 


6s. net. 


8v0 
THE MANUFACTURE OF LIGHT. 
By SILVANUS THOMPSON, D.Se., F.R.S. Crown 


LESSONS IN 
ELECTRICITY AND MAGNETISM. By SILVANUS 
THOMPSON, D.Sc., F.R.S. Feap. 8vo. 45. 6d. 

MAGNETISM AND ELEC- 
TRICITY FOR BEGINNERS. By H. E. HADLEY, 
B.Sc. Gl. 8vo. 25. 6d. 

PRACTICAL EXERCISES in MAG- 
By H. E. HADLEY, 

Se. 8vo. 2s. 6d. 

MAGNETISM AND ELECTRICITY 
= ee TS. By H. E. HADLEY, B.Sc. (Lond.). 

ELECTRICITY “and MAGNETISM 
‘By F. W. SANDERSON, M.A. 

. 8vo. 25. 6a. 

A COURSE OF SIMPLE EXPERI- 
MENTS IN MAGNETISM AND ELECTRICITY. 
By A. E. MUNBY, M.A. Gl. 8vo. Is, 6a. 


PHYSICAL OPTICS. By Prof. R. W. 


WOOD. 8vo. 155. net. 


MACMILLAN AND CO. LTD., LONDON. 
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ASSURANCE COMPANY, LIMITED. B I R K B E C K B A N K 
EsTABLISHED 1851. 
F I R E O F F IC E x SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
19 LOMBARD ST., E.C. EsrasiisHep 1782. 2} PER CENT. INTEREST 
FIRE. allowed on Deposit Accounts. 
WOREMEN’S COMPENSATION. 9 PER CENT. INTEREST 
BURGLARY. on Drawing Accounts with Cheque Book. 
PERSONAL ACCIDENT. All general Banking Business transacted. 
FIDELITY GUARANTEE. ALMANACK, with full particulars. POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 
NOTICE OF REMOVAL. THE IRISH NATURALIST. 
A. CLARKSON & CO., A Monthly Magazine of Irish Zoology, Botany, and 
Manufacturing Opticians, and Dealers in Second-hand Instruments, Geology. Price 6d. 
OF Edited by GEO. H. CARPENTER, B.Sc., R. LLOYD 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, | PRAEGER, B.A., and ROBERT PATTERSON, F.L.S. 
Beg to announce that they have Removed to Annual Subscription, 5s. Post Free to any Address, 
Dublin: EASON & SON, Lrp., L Sackville Street 
63 FARRINGDON ROAD, LONDON. (to which Address the sant), 
(Near Farringdon Street Station). London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Ld. 


WACIWAILLAN CO.’S L.IsT. 


NEW EDITION COMPLETELY REVISED OF VOLUME II. 


A TREATISE ON CHEMISTRY. 


By H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 
VOLUME II. THE METALS. New Edition, completely revised by Sir H. E. ROSCOE and Dr. A. HARDEN. 
8vo. 30s. net. [ Friday. 
This, and the preceding volume on the Non-Metallic Elements, 
constitutes the most complete and up-to-date Treatise on 
Inorganic Chemistry now available in the English language. 


PREVIOUSLY PUBLISHED. 
Volume I. New Edition. The Non-Metallic Elements. Revised by Sir H. E. Roscog and Drs. H. G. CoLMAN and 
A. HARDEN. 8vo. 2Is. net. 


DR. ALFRED RUSSEL WALLACE’S NEW BOOK. 
IS MARS HABITABLE A Critical Examination of Professor Percival Lowell’s book, ‘‘ Mars and 
its Canals,” with an alternative Explanation. By ALFRED RUSSEL 
WALLACE, F.R.S., &c. With Map. Extra Crown 8vo. 2s. 6d. aay 


APHORISMS AND REFLECTIONS FROM THE WORKS OF 


T H HUXLEY Selected by HENRIETTA A. HUXLEY. With Portrait. Pott 8vo. 2s. 6d. net. Also Cloth 


elegant, 2s. 6d. net, or Limp Leather, 35. 6d. net. [Golden Treasury Sertes. 


SIR OLIVER LODGE. 


MODERN VIEWS OF ELECTRICITY. of 


mingham. Third Edition, Revised. With Illustrations. Crown 8vo. 6s. 


PRACTICAL INTEGRATION FOR THE USE OF ENGINEERS, 


&e. By A. S. PERCIVAL, M.A., Author of ‘‘ Optics,” &c. Crown 8vo. 2s. 6d. net. 


JANUARY NUMBER JUST PUBLISHED. 


THE SCHOOL WORLD. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
SIXPENCE MONTHLY. YEARLY VOLUME, 7s. 6d. NET. 


PRINCIPAL CONTENTS FOR JANUARY. 


Economy in Teaching. By Prof. John Adams, M.A., B.Sc.—Junior Examinations in English Literature. By James 
Oliphant, M.A.—Examiners and Examinations. —The Deterioration of the Secondary-School Master. By G. H. Clarke, M.A.— 
The Future-of School Cadet Corps. ‘By Edward C. Goldberg, M.A.—On Corporal Punishment. I. By A Headmaster.— 
Medical Inspection—-and After.—Commercial Geography for Schools. (Illustrated.) Ry E. R. Wethey, M.A., F.R.G.S. 
—Scandinavian Schools.—The Most Notable School Books of 1907.—The Artificial Lighting of School- 
rooms, (Illustrated.)—Reviews of Recent School Books and Apparatus.—Correspondence: Chemistry as a School 
Subject. By Hugh Richardson, M.A.; E. H. Davies, B.Sc.—An Apparatus to Illustrate-the Principle of 
Archimedes. (Illustrated.) By Geo. H.-West, B.Sc.—Action of Heat on Chalk. (Illustrated.) By H. G. Williams, 
B.Se.—Preliminary Examination for the’ Certificate. By Yorkshire. teh 


MACMILLAN -AND COQ., I_tp., LONDON. 
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Pulsometer 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the ‘‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


READING: 
Works, 
Nine Elms 
Iron Works. 


Price from 


£4: 15: 0. 


LONDON : 
Offices & Showrooms, 
61 & 63 Queen Victoria 
Street, E.C. 


|PASTORELLI & RAPKIN, , Ltd., 
46 HATTON GARDEN, LONDON, E.C. 


ACTUAL MAN!FACTURERS of all kinds of Meteorolagica! Instruments, 


STANDARD INSTRUMENTS OF ALL KINDS 


(with Kew Certificates if desired). 
Fortin’ 's Barometers— Maximum Thermometers — Minimum 
Thermometers — Hygrometers— Earth Thermometers — Sun- 
shine Recorders—Rain Gauges—Self-registering Rain Gauges— 
Self-recording Rain Gauges, Barometers, aes 
Anemometers; &c., &c., 
®@ Illustrated Price List Post 
CONTRACTORS TO H.M. GOVT. 
Telegrams: Rapkin. London. 


ESTBD. 17 


50. 
Telephone: 198: Holborn. 


REYNOLDS & BRANSON, Ltd., 


Chemical and Scientific Instrument no a 
His Majesty’s Government (Indian, Home & Sotentat>, 
Laboratory Furnishers & Manufacturing Chemists. 


STROUD AND RENDELL SCIENCE LANTERN. 


(ReynoLps & Branson, Lro., SoLE AuTHORISED MAKgRs.) 
INDISPENSABLE LANTERN 
FOR LECTURERS. 
Devised for the projection of lantern 
slides and apparatus in a vertical or 
horizontal position. 
Price, with superior 
compound objective, 
6, 9, or 12” focus, and 
achromatic objective 

for vertical 
» QO» 12, 15 
or 20” focus, 
prism with 
silvered face, 
lime-light 


com- 
lete in travelling case ee £ 
itto, with Phoenix” Arc lamp £11 0 


BARR AND STROUD SLIDE APPARATUS 


(Made in accordance with Prof. Stroud’s most recent suggestions), 
Reynolds & Branson, Ltd., sole authorised makers. 
With graduated scales, which enable an operator, 
without calculation or focussing on the screen, to 
quickly obtain a nega- 
tive of lantern size, 


Xs} inches. Bya 


simple method of ad- 
justment, the 
object, 
is kept in 
position by 
an adjust- 
able holder, can be quickly and accurately centred and focussed, the slides 
thus being made with great 
Price, with Adjustable Book Holder and 
(without Lens)... 
Ditto ditto with superior Rectilinear Lens ... £8 10 0 
IWustrated Catalogues post free on application. 


14 Commercial Street, Leeds. 


Gas_ Burners 
£7 00 


} 


THE ‘SOHO’ REFLEX GAMERA 


(ENGLISH MADE THROUGHOUT). 


THE PREMIER REFLEX, 
For Quality, Precision, Durability, 
implicity. 
We make a speciality of 
REFLEX OUTFITS 


FOR 
NATURALISTS & TELEPHOTO WORK. 


Prices :— 
Camera, without Lens, but with 3 Double 
Blockform Backs — 

}-plate £12 0 5x4 . £18 0 
54X34 12 10 i sine . 2410 
Write for the 26-page [linstrated Booklet 
of the ‘SOHO’ REFLEX. 


MARION’S ° MODERN’ CAMERA. 


The Camera is well made in Polis‘ed 
Mahogany, One Double Dark Slide, 
Book Form, Achromatic Lens, ‘lim: 
and Instantaneous Shutter, and strony 
Sliding ‘Tripod. 

Price complete, £4 1 O for }-plate. 
Send for particulars of the £2 2 O 
Complete Outfit. 


Be NEW ILLUSTRATED 
CATALOGUE, 
200 fp., Post Free 
on application. 


*,* We invite Corresponde.ce on all matters relating to Photography. 


22, 23 SOHO SQUARE, LONDON, W 
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1) NEW MODEL _SPECTROGRAPH 


form) 
Object Glasses 2 ins. clear h apesare and 26 ins. focal length. 


‘For 
Full Description 
see 
Illustrated List 
A” (1907) 
of Spectroscopes 
and 
Spectroscopic 
Apparatus, 
Gratis 
on application. 


ADAWE HILGER, 


| 75a Camden Road, London, N.W. 
AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 
Telegraphic Address :—* Sphericity, London.”’ Telephone: No, 1687 North, 


AWARDED MEDALS WHEREVER EXHIBITED, 
\ including 9 at the great Paris Exposition of rgoo. 


J. 


Wholesale Maker 
of 


other ‘Scientific 
Instruments. 


CHEMICAL 
APPARATUS 


GRIFFIN’S 
CHEMICAL 
HANDICRAFT 


d New Edition now ready 


WILSON’S 
PATENT 
RADIO- 

INTEGRATOR. 


oe 


s., 
to record the 
total amount of 
Solar Radiation 
daily received by 
the ground. 
Sole Maker— 


J. d. HICKS. 


CAMPBELL STOKES’ 
SUNSHINE 


615 PACES 3/- POST FREE 


(Free to Chemistry Masters) 


GRIFFIN, KINGSWAY 


LONDON W.C. 


RECORDER, 
with Curtis’s Im- 
proved Adjustment 

for Latitude. 
The Standard Pattern as 
supplied to the Meteoro- 
logical Office. 


Catalogues (state which requz an all ution ty 
return post. 


8,9 &10, HATTON GARDEN, LONDON. 
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MACMILLAN & CO.’”S BOOKS 


FOR 


STUDENTS of PHYSIOGRAPHY, GEOLOGY, & MINERALOGY, 


ELEMENTARY LESSONS IN 
PHYSICAL GEOGRAPHY. Illustrated with Woodcuts 
and Ten Plates. Foolscap 8vo. 4s. 6d. Questions, Is. 6d. 

PHYSICAL GEOGRAPHY. With. 
Illustrations. Pott 8vo. Is. [Sczence Primers. 

THE SCENERY OF SCOTLAND, 
VIEWED IN CONNEXION WITH ITS PHYSICAL 


GEOLOGY. Third Edition. Illustrated. Crown 8vo. 
10s. net. 


GEOLOGICAL SRETCHES AT. 


HOME AND ABROAD. 8vo. tos. 


ANCIENT VOLCANOES of GREAT. 


BRITAIN. 2 vols. Royal 8vo. 36s. net. 


WORKS BY SIR ARCHIBALD CEIKIE, K.C.B., F.R.S. 


TEXT-BOOK OF GEOLOGY. With 


Illustrations. Fourth Edition, Revised and Enlarged, in 
2 Vols. 8vo. 30s. net. 

'CLASS-BOOK OF GEOLOGY. 
trated with Woodcuts. Fourth Edition. Crown 8vo. 5:. 

OUTLINES of FIELD GEOLOGY. 
Fifth Edition. Extra fcap. 8vo. 35. 6d. 

_GEOLOGY. With Illustrations. Pott 
8vo. Is. (Sctence Primers. 

| Box OF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKizE’s 
PRIMER OF GEOLOGY, 10s. 6d. 


‘THE FOUNDERS OF GEOLOGY. 


Second Edition. 8vo. 10s. net. 


B.Se., Ph. D., 


THE GEOLOGY OF SOUTH AFRICA. 
By F. H. — Ph.D., M.Inst.C.E., President of the Geological Society of South Africa ; and G@. S. CORSTORPHINE, 
Consulting Geologist to the Consolidated Goldfields of South Africa. 8vo. 


2Is. net. 


Vol. I. Vanua Levu, Fiji. 


Vol. II. 


OBSERVATIONS of a NATURALIST in the PACIFIC BETWEEN 1896 & 1899. 


By H. B. GUPPY, M.B., F.R.S.E. 
A Description of its leading Physical and Geological Characters. 
Plant Dispersal. 


Illustrated. 8vo. 15s. net. 


2Is. net. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LL.D. With numerous Illustrations, Diagrams and Map. 
8vo. 15s. net. Also Third Edition. Crown 8vo. 

THE SCENERY OF SWITZER. 
LAND, AND THE CAUSES TO WHICH IT IS DUE. 
With numerous plans and Illustrations. By the Right “— 
LORD AVEBURY. Fourth Edition. “Crown 8vo. 


AN INTRODUCTION TO GEO. 
LOGY. By W. B. SCOTT. Crown 8vo. 8s. net. 
GEOLOGY FOR BEGINNERS. By 

Prof. W. W. WATTS, M.A., F.G.S. With 310 Illustra- 
tions. Globe 8vo. 2s. 6d. 
EXPERIMENTAL SCIENCE 
(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
GREGORY & A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 
PHYSIOGRAPHY for BEGINNERS. 
By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6a. 
PHYSIOGRAPHY for ADVANCED 
STUDENTS. By A. T. SIMMONS, B.Sc. Globe 8vo. 


45. 6d. 

PHYSIOGRAPHY. An Introduction to 
the Study of Nature. ByT. H. HUXLEY. Revised and 
partly Re-written by Prof. R. A. With 
301 Illustrations. Globe 8vo. 


THE PLANET EARTH. An Astro- 


nomical Introduction to Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 
HANDBOOK OF CLIMATOLOGY. 
By Dr. JULIUS HANN. Translated by R. de COURCY 
WARD. 8vo. 12s. 6d. net. 

PHYSICS of the EARTH’S CRUST. 
By the Rev. O. FISHER, M.A., F.G.S. Second Edition, 
altered end enlarged. 8vo. 12. 

ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO. H. 
WILLIAMS, Ph.D. Crown 8vo. 6s. 


MACMILLAN AND 


The KLERKSDORP GOLD FIELDS. 


Being a description of the Geologic and of the Economic 
conditions obtaining in the Klerksdorp district, Transvaal 
Colony. By G. A. DENNY. Fully illustrated with Plans, 
Sections, and Maps. Royal 8vo. 42s. net. 


GOLD MINES OF THE RAND. 


Being a Description of the Mining Industry of the Wit- 
watersrand, Transvaal Colony.. By FREDERICK H. 
HATCH (Mining Engineer) and J. A. CHALMERS 
(Mining Engineer). With Maps, Plans, and Illustrations. 
Super Royal 8vo. 175. net. 


FIRST BOOK OF PHYSICAL GEO.- 
—— By RALPH S. TARR, B.S. Crown 8vo. 


ELEMENTARY PHYSICAL GEO. 
GRAPHY. By RALPH S. TARR, BS., F.G.S.A 


NEW PHYSICAL GEOGRAPHY. 
By RALPH S. TARR. Illustrated. Globe 8vo. 45. 6d. 


GEOLOGY & GENERAL PHYSICS. 
By Lord KELVIN, D.C.L., F.R.S., F.R.S.E. With 
Illustrations. Crown 8vo. 75. 6d. [Mature Series. 


TEXT-BOOK of PALAEONTOLOGY. 
By Prof. KARL A. VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. 8vo. Vol. I. 25s. net. 
Vol. II. 10s. net. 


A TREATISE ON ORE DEPOSITS. 


By J. A. PHILLIPS, F.R.S. Second Edition. Revised 
and Re-written by Professor H. LOUIS. 8vo. 28s. 


MINERALOGY. An Introduction to 


the Se gg Study of Minerals. By Professor HENRY A. 
MIERS, D.Sc., M.A., F.R.S. With 2 Coloured Plates 
and 716 ‘Tilustrations in "the Text. 8vo. 25s. net. 


A TREATISE ON ROCKS, ROCK- 


WEATHERING, and SOILS. By Professor GEORGE 
P. MERRILL. Illustrated. 8vo. 175. net. 


Co., LTD., LONDON. 
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NATURE-STUDY APPLIANCES. 


DISSECTING INSTRUMENTS, in cases or 


loose ; special sets made up to order for schools, &c. 
COLLECTING APPARATUS of all kinds. 
STORAGE CABINETS for Lantern and Micro- 


scopical Slides. 


LANTERN SLIDES made to order. Best possible 


results obtained. 


Write for Catalogues and Prices. 


FLATTERS & GARNETT, Ltd., 
Makers of Lantern and Microscopical Slides, 
48 DEANSGATE, MANCHESTER. 
LABORATORIES: Church Road, Longsight, Manchester. 


BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price £1 1s. per Series ; 
adapted for Board of Education and London University Examinations, 
illustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogonium, Coleochaete, Chara, Sexual Organs and Cystecarps in the 
Rhodophycez ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 

Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pumatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi 3 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


EOR SALE. 


Astro. Telescope by Ross, 4-inch O.G., Finder, Brass-mounted Slow 
Motions, Hooks-joint Handles, Altazimuth Tripod, Diagonal and other 
Eyepieces, £26. Astro. Telescope by ArmstrRoNG, 23 O.G., steady 
Rod, Slow Motion, Finder, Terrestrial and two Astro. Eyepieces, in case, 
£6 10s. Air-pump, in order, 2 Barrels, 3 Glass Receivers, Magdeburg 
Sphere. and other experimental accessories, £3 3s, Full-sized Studio 
Camera, with all motions, Lens by Clement aud Gilmer, Paris, Shutter 
by Watson, like ew, cost’ recently £15, Price £7. Brass Sun-Dial, 64 
inches diameter, 17s. Table Spectroscope by Browninc, £4 10s. 
Theodolite by ArcuBuTT, compiete with Lripod, cost £28 ros., price 

2 10s. Dumpy Level with Tripod, in case, price £5 10s. Everest 
Theodolite by TkouGuton & Simms, complete, £6. Microscope by 
Watson, rack and pinion coarse adjustment, modern fine adjustment, 
with }-in. Objective, price £3 3s. All in perfect order. 


JOHN LACKLAND, 30 Blackfriars Street, Salford, MancHester. 


NATURAL HISIOR 
‘SPECIMENS 


Insects. Birds’ Eggs. Skins, 
Objects for Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natural 
History. 


Specimens preserved and mounted by 
first-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, wW.c. 


Sales by Auction. 


SALES OF MISCELLANEOUS PROPERTY. 


MR. C. STEVENS begs to announce 
that SALES are held EVERY FRIUAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the oisposal of MICRO- 
SCOPES, SLIDES, and OBJ ECTIVES—Telescopes—Theodolites— 


Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 

On view Thursday 1.30 to 5.30 and morning of Sale. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for ‘Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 
3 Beauchamp Place, Brompton Road, South Kensington, 
ondon, S.W. 


MINERALS. 
British and Foreign. 
A LARGE STOCK OF CHOICE SPECIMENS. 
LOOSE CRYSTALS A SPECIALITY. 
SAMPLES FOR STUDENTS, from 2/6 doz. 


Collections for Prospectors, Students, Technical Schools, &c., &c. 


Catalogues of Specimens and Apparatus post free. 


THOMAS D. RUSSELL, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


Ten minutes’ walk from Chancery Lane Tube ”’ Statio», Holborn. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 2841 Western. Tel. Add., *‘ Meteorites,” Lond +. 


Cmmunications to the Editor. 
SUBSCRIPTIONS TO “NATURE.” 


& s. d.| Toatt PracesAsproap:— s. d. 
Half-yearly 014 6 Half-yearly . 015 6 
Quarterly . 076 Quarterly . -0s80 


(A charge of 6d. is made for changing Scotch and Irish Cheques). 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE PHusIs,’’ LONDON. 


| 4s. d. 
*Three Lines in Column - O 2 6 Quarter Page, or Half 
ne Sixteenth Page,orEighthCol. 10 
One Eighth Page, ps Quarter Halfa Page,oraCol. 3 5 O 
Column - 018 6! Whole Page. 6 60 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6¢. each, and can be sent post free for 15. 9d. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


7 elephone—GERRARD, 8830. 
CHARGES FOR ADVERTISEMENTS. 


* The first line being in heavy type is charged for as Two Lines. 
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EW and IMPROVED 
MICROSCOPES by LEITZ, 


having. besides other advantages, the 


FINE AND COARSE : 
ADJUSTMENTS fitted with 
SAFETY MOVEMENTS. 


With the NEW FINE ADJUST- 
MENT it is quite impossible to 
damage the Object Cover Glass 
or the front lens of the Oil 
Immersion Objective. 


Full particulars are 
contained in reprint 
entitled ** Recent Im- 
rovements in Leitz 
icroscope Stands,’’ 
which may be had 
gratis on request. 


The following Catalogues 
may also be had post free :— 
1. Microscopes and Ac- 

cessories. 

2. Microtomes. 

3. Projection Apparatus, 
Photo - Micrographic 
Apparatus. 

5. Photographic Object- 
ives and Cameras. 


E. LEITZ, 


9 Oxford Street, 
London, W. 


Leitz Instruments may be ob- 
tained from reputed Dealers. 


STAND C, completely fitted for Bac- 
teriology, magnifications 70 to 700. 


In Mahogany Case .. BIG 10s. 


IMPORTANT ANNOUNCEMENT. 


GAIFFE-WAPPLER BREAK 


FOR CONTINUOUS CURRENT 


Hammer, Motor, or Jet, { Nothing to wear out. 
NO Platinum, Mercury, or Oil, © 3@-- No attention required. 


Cas, Alcohol, or Vapour. Results pertect. 


CAIFFE’S “ INTENSIVE” BREAK 


(Mercury Jet) 
FOR CONTINUOUS CURRENT 


RAPID RADIOGRAPHY { Superior to the Wehnett. 
For! RADIO-THERAPY 25 to 30 ampéres 
or) RADIOSCOPY Superior to the best Mercury Jet 


Breaks. Gives, in primary, low or 


HIGH-FREQUENCY high amperage as req 


CGAIFFE-BLONDEL 
MERCURY JET INTERRUPTER 


FOR ALTERNATING CURRENTS 


i@- Write for full particulars to the SOLE AGENTS-~ 


THE MEDICAL SUPPLY ASSOCIATION, 
228 Gray’s Inn Road, LONDON, W.C. 


ww. WATSON & SONS’ 


NEW 1/6-in. 


MICRO. 


OBJECTIVE, N.A. °-74. 


The 1/6” is the most largely used of all micro. lenses, but the short working distance has been an obstacle to 
its usefulness for a large amount of Laboratory work. 
Watson's New 1/8” Objective has been computed with the special needs of the Student and Laboratory Worker 


who examines covered objects in view. 


Its corrections are those which give the best effect under Laboratory 


conditions ; its crispness of definition is unsurpassed ; above all, it has 


The Enormous Working Distance of 1 m/m. 


Hanging Drop Cultures can be easily examined and Blood counts made in a manner hitherto impossible. 
To Amateurs, this Lens will specially appeal for the examination of thick objects, Pond Life, &c. 
Experts declare this Lens to be the best that has yet been produced for general purposes. 


Price 3O/= 


The above Lens is supplied with all of Watson’s Microscopes. 

BY Watson & Sons’ OIL IMMERSION 1/12’ 1°30 N.A.. is equally as good. €35. 
WATSON’S NEW CATALOGUE OF MICROSCOPES (No. 2 N) gives full description of the above, and also of New Stands, New Apparatus, 
New Photo-Micro. Outfits, &c., &c., and of the 5 years’ guarantee that accompanies every instrument. Post free on request to‘readers of NATURE. 
W. WATSON & SONS, Opticians to H.M. Government, 313 High Holborn, London. *:;"" 


Branch—16 FORREST ROAD, EDINBURGH. Senste~ {2 EASY ROW, BIRMINGHAM. 
Works—HIGH BARNET. epots—) 7g SWANSTON STREET, MELBOURNE, AUSTRALIA. 


TELE:PHOTO LENSES 


@ & ATTACHMENTS @ 


Lone Distance PHOTOGRAPHY 
is rendered practicable by these new Lenses and Attach- 
ments. They enable you to take photographs large 
enough to be of great scientific value. 
Indispensable for all branches of Natural History 
field work. 
The Attachments can be fitted to any good Lens. 


PRICES FROM £3 15 0 
FULL PARTICULARS POST FREE. 


J-H:DALLMEYER 
DENZ/L ROAD, NEASDEN, LONDON,NW. 
SHOWROOMS -25,NEWMAN ST..W. 


Printed by Ricwarp Cray aND Sons, Limirep, at 7 & 8 bread Street Hill, Queen Victoria Street, in the City of London, and puvlished by Macati:..AN 
anv Co., Limirep, at St. Martin's Street, London, W.C., and ‘THE MACMILLAN COMPANY, 66 Fifth Avenue, New York.—THURSDAY, January 2, 1025. 
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A WEEKLY ILLUSTRATED JOURNAL ( OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’-— Worpswortr. 


NO. 1993, THURSDAY, JANUARY 1908 __ [Price SIXPENCE 


Re asa at Post Office.) [All Rights are Reserved. 


NEW PATTERN “‘NEWTONIAN” CHEAP REYNOLDS & BRANSON, Ltd. 


ELECTRIC LANTERN. 


STROUD AND RENDELL SCIENCE LANTERN. 
(Sot—e AUTHORISED MAKERs.) 
This Lantern with various Accessories will be exhibited at the 
Annual Meeting of the Public Schools Science Masters’ Associa- 
tion, to be held at the Westminster Hall, London, on Tuesday, 
| January 1908. 

“Al INDISPENSABLE LANTERN 
FOR LECTURERS. 
Devised for the projection of lantern 
slides and apparatus in a vertical or 
horizontal position. 


Price, with superior 
compound object- 
ives, 6, 9,or 12” focus, 
prism with silvered 
face, which 
can also be 
used as an 


5067 New Iron-Body Lantern, with brass front, fitted on A a 
mahogany board, 4-in. double Condenser, best full-size achro- “A,” and 
matic Front Lens, and ‘** Newtonian” Hand-Feed Arc Lamp. i — 
r . 
Complete in Case ... £10 10s. Complete waveiting case 
NE wo Ton a co. Ditto, with ‘ Phoenix Arc lamp £11 00 
OPTICIANS TO HIS MAJESTY THE KING “4 New Catalogue of Optical Lanterns and Lantern Slides, for 
ND HR.H. THE PRINCE OF WALES AND THE GOVERNMENT, sale or hire, post free. Sth Edit., pp 204. 
38 FLEET STREET, LONDON. 14 Commercial Street, Leeds. 


NEGRETTI & ZAMBRA’S 


Standard . . 
Meteorological 
Instruments. 


JOHN J. GRIFFIN & SONS, LTD. 


KINGSWAY, LONDON, W.C. 


**METALLOGRAPHIC,” 
from £4 10 0 


THE BEST MICROSCOPES 
BY THE BEST MAKERS ONLY, 


Catalogue on application. 


Full particulars post free on application to 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, E.C.; 122 REGENT ST., W., LONDON, 
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SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, S.W. 


The Day College Courses consist of 30 hours per week, and are in prepara- 
tion for London Ualveralty degrees of B.Sc. in Mechanical and Electrical 
Engineering, in Chemistry, Physics and Natural Science. 
he composition fee for the Session of three terms is £15. 
The Avening Classes consist of similar courses at much reduced rates. 
The Technical Day Courses are arranged to extend over 3 years and 
prepare for Engineering, Electrical, Chemical and Metallurgical professions. 


*W. H. D.Sc. 
*J. Lister, A.R.C.S. 
*L. Lownps, B.Sc., Ph.D. 
F. W. Jorvan, B.Sc. 
*J. B. Coteman, A.R.C.S., F.1.C. 
*J. C. Crocker, M.A., D.Sc. 
Chemistry ‘ its *F. H. Lowg, M.Sc. 
| C. W. Hate. 
W. E. OakpeEn. 
*H. B. Lacey. 
“A. J. Masten, F.L.S. 
{ *H. OY B.Sc., A.R.C.S., 


W. F. Putten, A.M.LC.E., 


Botany ... 
Geology... 


Zoology... 


M.1.M.E., Wh.Sc. 
*A. Mackiow Smiru. 


Engineering 
H. AuGHrig. 
J. Maxower, B.A., A.M.I.E.E. 
Electrical Engineering U. A. Oscuwa_p, B.A. 
(ss. H. Morpny. 
‘Recognised Teacher of the University of London. 
Full a from the SECRETARY, post free, 4¢.; at the Office, 


price 1¢ 
SIDNEY SKINNER, M.A., Principal. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 

The following special courses of instruction will be given during the 
Lent and Summer Terms, 1908 :— 

CONDUCTION IN GASES AND RADIO-ACTIVITY. 
By R. S. Wittows, M.A., D.Sc. 

A course of ten lectures, fully illustrated by experiments. 
evenings, 8 to 9 p.m., commencing /riday, January 17, 19038. 

THE METHODS OF DIFFERENTIAL AND INTEGRAL 
CALCULUS, AND THEIR APPLICATION TO CHEMICAL 
AND PHYSICAL PROBLEMS. 

By A. E. Hatt, A.R.C.S. 

A course of twelve lectures arranged for students of Physical Chemistry, 

and for those engaged in Chemical Industries. 

The standard of mathematics required on joining the class will not go 
beyond an elemeniary knowledge of Algebra. Wednesday evenings, 7 to 
8 p.m., commencing Wednesday, January 15, 1908. 

TECHNICAL GAS ANALYSIS. 
By Cuartes A. Keane, M.Sze., Ph.D., F.I.C. 
A course of practical work, commencing Wednesday, April 29, 1908, 


7 tu 1o p.m. 
FUEL ANALYSIS. 
By C. O. Bannister, Assoc.R.S.M. 
A course of laboratory work, commencing J/onday, April 27, 1908, 
7 to 10 p.m. 
Detailed syllabus of the courses may be had upon application. 
W. H. DAVISON MA., Clerk to the Governing Body. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 
The following courses of instruction in 
PHYSICAL CHEMISTRY 
will be given during the Lent and Summer Terms, 1908, 
By G. Senter, B.Sc., Ph.D. 

The courses are arranged to meet the requirements of those engaged in 
Chemical, Metallurgical and Electrical industries, and of students in 
Chemistry and Physics who desire to obtain a knowledge of modern 
Physical Chemistry and its applications. Each course will comprise 10 or 
12 meetings of the class. ‘The courses are also adapted to the reyuirements 
of candidates for the final B.Sc. examination of London University. 
GENERAL PHYSICAL CHEMISTRY, Monday evenings, 7 to 8.30 

p-m., commencing Monday, January 13, 1908. 
ELECTRO-CHEMISTRY, Monday evenings, 7 to 8 p.m., commencing 
Monday, April 27, 1908. 
PRACLICAL PHYSICAL CHEMISTRY, Wednesday evenings, 7 to 
10 p.m., commencing WVeduesday, April 29, 1908. 

Detailed syllabus of the courses may be had upon application at the 
Office of the Institute, or by letter to the Princirat. 

H. DAVISON, M.A., Clerk to the Governing Body. 


KING’S COLLEGE. 
(UNIVERSITY OF LONDON.) 
EVENING CLASS DEPARTMENT. 
Courses are arranged for the Intermediate and Final Examinations for 
the B.A. and B.Sc. Degrees of the University of London. Students taking 
the full course pay composition fees and rank as Internal Students of the 


University. There are also classes in Architectural and Engineering 
subjects. 


Friday 


NORTHERN POLYTECHNIC INSTITUTE, 
HOLLOWAY, LONDON, N. 


Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L. i), 
Holloway Rd. Stn. (B. & P. Tube), & Highbury Stn. (G.N. 


LONDON UNIVERSITY SCIENCE AND ENGINEERIN: 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in 
MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours stud: 
exceptionally large and well equipped. 


RESEARCH. 
Special arrangements for students undertaking research during vacati: 
Full particulars at the Institute or sent on receipt of postcard. 
REG. S. CLAY, D.Sc., Principa! 


LONDON MATRICULATION 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 


ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Eight Years, about 300 
Students of University Tutorial College have 
passed London University Examinations. 


Prospectus and guide may be had post free from tlic 
PRINCIPAL, University Tutorial College, 32 Ked Lion Square, 
Holborn, W.C. 


B U PILS GOLD ASSAYING, and General 


CHEMICAL, METALLURGICAL, 
and COMMERCIAL ANALYSIS. 
Students, Pupils and Gentlemen having only a short time at their disp»! 
can obtain special instruction and practice in above. 


PROFESSIONAL CERTIFICATES GIVEN. 
Moderate Terms. Prospectus and Terms on application. 
L. SCHLUND, M.A., A.I.M.M. (late H. W. Martin), 
CHEMIST, METALLURGIST AND MINING ENGINEER, 
The London Metallurgical Laboratory & Assay Office (Est. 1 >) 
32 & 34 CLERKENWELL ROAD, LONDON, E.C. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
TUESDAY next. January 14, at Three o'clock, ALBERT A. GRAY, 

D., F.R.S.E. First of Two Lectures on ‘Tue Inrernat Ear vo! 
DiFFERENT ANIMALS.” Half-a-Guinea the Course. 

THURSDAY, January 16, at Three o'clock, Professor W. W. WAT! >, 
F.R.S. First of Two Lectures on (1) “ THe BuiLpinc or Britain, 
(2) “Recent Licgut on ANCIENT Half-a-Guinea. 
SATURDAY, January 18, at Three o'clock, Professor GISBEK 
KAPP, Dr.Eng. First of Two Lectures on “ THE Evecrriricatrion 
Raitways.” Half-a-Guinea. 


UNIVERSITY OF LONDON. 


ADVANCED LECTURES IN PHYSIOLOGY. | 
A Course of Eight Lectures on “ INTRACELLULAR ENzyMEs' will be 
given in the Physiological Laboratory, University of London, Sout! 
Kensington, S.W., by Dr. H. M. VERNON, M.A., at 5 p.m. vl! 
Tuesdays, January 14, 21, 28, February 4, 11, 18, 25, and March 3. 1)». 
Cards of admission may be obtained on a to the undersigned. 


Academic Registra. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 
The Council are about to appoint a LECTURER in BOTANY, © !w 
will be Head of the Department. The appointment is open to men id 
women equally, and will take effect at the beginning of the Easter Teri. 
Applications, with twenty-five copies of testimonials, should be sent ‘ot 
later than January 31 to the SECRETARY, from whom further partic. «1 


_For full information and prospectus apply to the Dean (Mr. R. W. K. 
Epvwakps) or to the SECRETARY, King’s Col ege, Strand, London, W.C. 


be obtained. 
ETHEL T. McKNIGHT, Secreta’ 
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BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 


Courses of Study under Recognised Teachers of the University of 
London for Degrees in Science and in Arts. 


French _.... E. KASTNER, B.ts.L. 
German ... E. L. Mitner- Barry, M.A. 
Geography . G. CuisHoim, M.A., B.Sc. 
History ... ees . SECCOMBE, M.A. 

Logic (G. ARMITAGE- Situ, M.A., D. Lit. 
Economics AE C. Rankin, M.A. 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 
Calendar 3d. (post free 5d.), on application to the Secretary. 


COUNTY OF LONDON. 


The London County Council invites applications for the post of ASSIS- 
TANT MASTER (specially qualified in experimental science) in the 
Reresford Street Higher Grade Boys’ School, Walworth, S.E. 

Applications should be made on Form 40 H.G., to be obtained, together 
with particulars of the appointment, from the CLERK OF THE CoUNCIL, 
Education Offices, Victoria Embankment, W.C , to whom they must be 
returned not later than 11 a.m., on January 13, 1908, accompanied by 
copies of three testimonials of recent date. 

Candidates applying through the post for the form of application should 
enclose a stamped and addressed envelope. | 

Canvassing, either directly or indirectly, will be held to be a disqualifica- 
tion for employment. 

Full particulars of appointments in the Council's service are published in 
the London County Council Gazette, which can be obtained from the 
Council's Publishers, Messrs. P. S. King & Son, 2 and 4 Great Smith 
Street, Westminster, S.W., price (including postage) 1d. an issue, or, for 
the year, a prepaid subscription of 6s. 6d. 

L. GOMME, 


Clerk of P London County Council. 


A. McKenzie, Ph. D., D.Sc., M.A. 
Chemistry Ween, MA.» BSc. 
A. GRIFFITHS, WEN, 
Physics ... al { B. W. Crack, B.Sc. 
Botany ... D., M.A. 
Zoology ... .. H. W. Untuank, B.A., B.Sc. 
Geology ... j. W, Evans, D.Sc. ; A. M Dav D.Sc. 
Mathematics .. E. H. Smart, M.A.; C. V. CoaTEs, M.A. 
Classics ... F. A. WRIGHT, M.A. ; G. S. Ronertson, M.A. 
Vv. 


Education Offices, 
Victoria Embankment, W.C. 
January 3, 1908. 


COUNTY BOROUGH OF DEVONPORT. 
EDUCATION COMMITTEE. 


Wanted on April 1, 1908, a HEAD MASTER for the TECHNICAL 
SCHOOL. Salary, %300 per annum, rising by £10 increments to £350. 
Candidates should possess the following qualifications :— 

(1) Evidence of advanced Science work, especially on the Physics side. 

(2) Knowledge of the organisation of a large Technical School. 

(3) Ability to correlate the Students’ work and to supervise the teaching 

of the members of the School Staff generally. 

A practical acquaintance with recent developments in Electricity as 
applied to modern requirements will be a recommendation. 

Further particulars may be obtained from the undersigned, to whom 
applications must be sent before January 31, 1908. 

W. H. CRANG, Secfetary for Education. 


27 Ker St., Devonport. 


KIDDERMINSTER SCHOOL OF 


SCIENCE. 

Applications are invited for the post of ASSISTANT MASTER. 
Special qualifications in Chevistxy, with Physics (Elementary) as a sub- 
sidiary subject. Preference will be given to candidates who havea thorough 
knowledge of Ji vol-dyeing, Commencing salary, 4130 per annum, in 
addition to which there 'is extra remuneration for commercial analysis. 
Applications, with copes of not more than three recent testimonials, should 
he received not later than January 28. Forms of application may be | 
obtaine ied from | 


F. PERKINS, Secretary. 


MIDDLESEX EDUCATION 
COMMITTEE. 
ACTON AND CHISWICK POLYTECHNIC. 


TEACHER required at once, to conduct Evening Classes at the above 
Institution in Machine Construction, Stages I. and II., on Monday and 
Wednesday evenings, from 7.30 to 9.30, qualified also to take all classes in 
the Preliminary Engineering Cause. Forms of application, which must be 
returned by Monday, January 20, may be obtained at The Polytechnic, 


Bath Road, Bedford Park, W. 
Vv. C. EGERTON, Secretary. 


TWO MATHEMATICAL MASTERS 


be ‘\NTED. Salaries, £300 and £250. London Colleges. SCIENCE, 


2205 4200 to £100. A list of mathematical and science vacancies 
= to all candidates. OreLtana & Co., 80 Wigmore Street, 
w. 


Wanted large Nicol or similar prism, exchange 3-inch 
equatorial telescope. ‘‘ Lap,,” 23 Seaton Buildings, Liverpool. 


NATURE 


COVENTRY EDUCATION 
COMMITTEE. 


MUNICIPAL TECHNICAL INSTITUTE. 

The Committee invite applications for the post of ENGINEERING 
MASTER in the Municipal Technical Institute. The appointment will be 
for a period of six months at a salary at the rate of £160 per annum, but 
there is every prospect of this being increased to a capable man at the end 
of that period. Further particulars and forms of application, which must 
be returned to the Education Office duly completed not later than first post 
Monday, 20th instant, may be obtained from the undersigned, 

FREDK. HORNER, Secretary 

Education Office, 

13 Priory Row, Coventry, 
January 7, 1908. 


SCIENCE OF NATURE-HISTORY. 
(First and standard work on the science of nature-history.) By N. J 
READYMONEY.—London: Tins of India Office, 121 
Street, E.C, 


MESSRS. HEYCOCK & NEVILLE’S 
BAKERIAN LECTURE, 1903, 


on rcs ae of the Copper-Tin Series of Alloys.” 
Copy wanted. J. MCLEAN, Librarian, Horwich, Lancs. 


TRADE MARKS. PATENTS. DESICNS. 


w. P. THOMPSON & CO., 
Chartered Patent Agents, 
322 HIGH HOLBORN, LONDON, and at LIVERPOOL. 
a@- Special attention paid to Scientific Inventions. 


Handbook of Patent Law. 13TH EDbpITION (1905), entirely 
revised. All countries, 2/6; British Portion only, 6d. 


DEEP-SEA FISH. 
A series of enlarged mntehe in prerte representing 14 very 
interesting species. These are very carefully prepared and coloured, 
Additions 


are scientitically accurate, and form an instructive exhibit. 
will be made to this series. 
Write for List 


ROBERT BROGDEN, 28 Colville Square, London, W. 


RADIUM 
IN ALL STRENGTHS 


From 40-7,000 Units (for demonstration purposes) 
To 1,800,000 Units (for the most critical research work) 
IN TUBES OF 2!, 5, AND 10 MILLIGRAMMES. 


RUBIES AND SAPPHIRES 


Reconstructed from Small Real Stones by a New Process. 


Cost about 1/20 to 1/30 of naturally mined Stones. 
These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable from Nature's pr. duct. 


As exhibited at the Royal [ustitution. 


SAPPHIRE S— EITHER BLUE OR PINK. 
Full particulars and prices on application. 


Pitchblende, Radio-ActiveMud, | Germanium, 
Carnotite, Electroscopes, ( esium, 
Aeschynit, Monazit, Beryllium, 
Emanium, Monazit Sand, Euklas, 
Samarskite, Carborundum, Hiddenit, 
Zine Sulphide, Willemite, Wagnerit, 
Radium Residue, Spinthariscopes, Phosgenit, 
Polonium, Thorionite, Voleanic Dust, 
Calcium Metal, Lithium Metal, Voleanic Mud, 
Flexible Sand- Rubidium, Minerals in — 
stone, Tantalum, boxes, &e., &c 


gee NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, 
giving full scientific 6d. free. 


ARMBRECHT, “NELSON & c0., Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W 
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DARLING'S” PATENT CALORIMETER 
Mopirigo By W. HANSEN RAWLES, F.C.S. 


FOR 


PETROLS 


AND OTHER 


VOLATILE LIQUIDS. 


case, 


q 
Ii 
| 


Complete in polished whitewood 
with rst grade ther grad 
in ,\,ths, measure, pipette, funnel, etc., 
but without sparking coil or batteries, 


“L550 


Descriptive Illustrated Pamphlet 
Post Free. 


il 


Sole Makers: 


A, GALLENKAMP & Co., Ltd., 


19 & 21, Sun Street, Finsbury Sqnare, 
London, E.C. 


SCIENTIFIC AND 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


pe LARGEST STOCK in LONDON of SECOND. 
HAND School, Mathematical, Mechanical, Botanical, 
Natural History, ELEMENTARY and ADVANCED 
SCIENTIFIC BOOKS of all kinds at about HALF 
PUBLISHED PRICE. 
CLASSICAL, THEOLOGICAL, AND FOREIGN BOOKS, 
KEYS AND TRANSLATIONS. 


| BOOKS FOR ALL EXAMS. 


Et) POOLE & CO. 
|. 104 CHARING CROSS ROAD, LONDON. 


Enquiries by letter receive immediate attention. 


Sales by Auction. 


BRITISH AND FOREIGN LEPIDOPTERA, &c. 
TUESDAY, JANUARY 14, AT 12.30 O'CLOCK. 


MR. J. C. STEVENS will Offer at his 
Rooms, 38 King Street, Covent Garden, London, W.C., the Collection 
of British Lepidoptera formed by Mr. H. A. Autp. Collections of 
British and Fxotic Lepidoptera formed by the late Mr. A. H 
SuHerHerp. Valuable Mahogany Cabinets for Entomological speci- 
mens, Lepidoptera in papers, Coleoptera in sawdust, and other Natural 
History Objects. 

On view day prior, 10 to s, and Morning of Sale. 
application. 


Catalogues on 


THERE ARE NO 


CONFLICTS 
BETWEEN 
WORKERS IN SCIENCE 


AS TO THE VALUE OF THE FIRM OF bs 
Bookfinding 


asa 
E. GEORGE & SONS Agency. 

‘I hey can supply cheaper, cleaner copies of any procurable books or 
periodicals than any other firm in the trade, and twice as quickly. Write 
to them at their address—151 WHITECHAPEL ROAD, LONDON, ENG 

can supply a complete bound set of Nature.” 


SALES OF MISCELLANEOUS PROPERTY. 


MR. C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at his Rooms, 38 Kin 
Street, Covent Garden, London, W.C., for the cisposal of MICRO. 
SCOPES, SLIDES, and OBJ ECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
a other Miscellaneous Property. 

On view Thursday 1.30 to 5.30 and morning of Sale. 


New dismountable Bookcases with movable shelves, for 
Libraries, Book ellers, &c. Sole Agent: V. SCHLIENGER, 15 Great 
Chapel Street, Oxtord Street, London, W. Catalogue and price list 
free on application. 


NOTICE. 
Announcements of Births, Marriages and Deaths are 
inserted in the advertisement pages of ‘*‘ Nature” at 
3s. Od. for two lines of eighteen words. Each 
additional line of nine words costs Is. All orders 
should be accompanied by remittance to cover cost. 
OFFICE OF NATURE, ST. MARTIN’S ST., LONDON, W.C. 


FOREIGN SCIENTIFIC BOOKS 


supplied quickly and cheaply. 
References in principal towns at home and abroad. 
Catalogue of standard and recent works post free. 


W. M U LLER, 16 St., 


(LATE oF 59 CasTLE STREET East.) 


“GLASS BLOWING. \ 


ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING 
carried out quickly and correctly from rough sketch at Moderate Charges 
ANY FORM OF GLASS APPARATUS REPAIRED. 
DEMONSTRATIONS given here, or at Colleges, &c. 


H. HELM 66 HATTON GARDEN, LONDON, 
s 


Telephone: Holborn. 
ACTUAL MAKER of 4/1 A/¥DS of X-Ray, Geissler and other Vacuum 
Tubes, 


Mercury Pumps, High Frequency Electrodes. 


NOTICE. 


and to residents abroad for 7d. 


NA TURE for Thursday, December 26, containing an obituary article (by Prof. Silvanus P. 

Thompson, F.R.S.) on LORD KELVIN, and that for January 2, containing an Apprecia- 
tion of his Lordship, can be supplied by any bookseller or newsagent at 6d. each, or direct by 
post by the publishers for 6/d., or abroad for 7d. per copy. 


I A few copies of the issue of ‘‘ NATURE” of November 7, 1907, containing an article by 
Prof. P. Zeeman on Sir William Crookes, F.R.S., accompanied by a Photogravure Portrait of the 
subject of the article, can still be supplied to residents in the British Isles for 6/d. 


per copy, 


Gg The Publishers will be pleased to send to any address on receipt of a postcard a list of 
the 36 Steel and Photogravure Portraits contained in the series of “‘ Scientific Worthies.” 


Proof Impressions of the Stee! Portrait of Sir William Thomson (Lord 
- Kelvin) issued with ‘‘Nature” of September 7, 1876, can still be 
supplied by the Publishers for 5s. per copy, or by post for 5s. 3d. 


-» OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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THE BAUSCH & LOMB 


world-famed 
s 
Microscopes & Accessories. 
Staxo 
STANDS Complete for | CENTRIFUGES. 
all classes of Histology | 
work, from Water and 


38/6 to £50. 


(See Complete 
Catalogue.) 


Electric Power. 


£18 17 10 | 


(Separate Ilius- 
| trated List post 


free. 
OBJECTIVES. 
MICROTOMES 
15/- 30/- of all Grades, from 


| the simplest (yet 
} practical and 
| effective) at 


20/- 
(Separate Iillus- 


t/12th —_1/16th 
OilImm, OilImm. 


100/- 160/- 
Corrected for 160 
m/m Tube Length 
(See Complete 
Catalogue.) 


| trated List post 
free 3a.) 


COMPLETE ILLUSTRATED MICROSCOPICAL CATALOGUE 


(84 pp.), 3 Stamps to cover postage, from the SoLz REPRESENTATIVES 
of Bauscu & Lomsp Optica Co., for U.K. and Colonies, 


A. E. STALEY & CO., 


Contractors to the British, Indian, and Colonial Governments, 
Principal Hospitals, Colleges, and Schools of Bacteriology. 


19 Thavies Inn, Holborn Circus, 
LONDON, E.C. 


LANDER’S THERMOGRAPH, 


For RECORDING TEMPERATURE. 
Direct Reading. No Levers. 
Open Scale. Very Sensitive. 


Quite unlike all other apparatus devised for the same purpose, this instru- 
ment has no multiplying levers in its construction, and thus obviates all 
possibilities of error through any slight fault in the curvature of the bar 
being greatly magnified in direct ratio to the magnifying power of the levers. 
It depends for its action on the use of widely differing coefficients of expan- 
sion, namely, Nickel Steel and Vulcanite, which give sufficient direct move- 
ment, without the use of levers or other gear. ‘This action produces a range 
of about three-quarters of an inch for every 10° F. . 

It is supplied, complete, with clock and drum, and records continuously 
for a week without changing the chart. 

Price £2 17s. 6Gd., complete, with 8 day clock. 

Japanned Zinc Case, with Celluloid Window, 7s 6d. extra. 


LANDER’S PATENT ANEMOMETER, Recorcsthe 
force of every separate puff of wind ... --  «. £4 10s. Od. 
LANDER’S BAROGRAPH (Aneroid or Mercurial):... £4 108. Od. 


LANDER’S RECORDING RAIN GAUGE .... £4 10s. Od. 
DAWSON-LANDER SUNSHINE RECORDER 
(shows the intensity as well as the duration) .. £7 10s. Od. 


And all other Meteorological Instruments. 
p@ Great numbers of our Instruments have recently been 
supplied to some of the Colonial Governments, 
Kew Certificates with the Instruments if desired. 


Write for Descriptive List (including facsimile reproductions of the 
charts obtained) to :— 


IENTIFIC 
LANDER & SMITH MAKERS, 
CANTERBURY. 


JAMES SWIFT & SON, 


Manufacturing Opticians to all Scientific 
Departments of H.M. Government. 


We are able to announce that owing to our 
having received another consignment of suitable 

FLUORITE from abroad, we are in a position 
to continue the manufacture of our 3 m/m aod] 


2 m/m APOCHROMATIC Objectives. 


3m/m N.A, 1°36... £8 8 O 
3m/mN.A. 1°40 .... 1000 
2m/m N.A. 1°40 ... 880 


Unless otherwise ordered, these lenses are corrected for the Con- 
tinental tube length. 


University Optical Works, 


81 TOTTENHAM COURT ROAD, LONDON, W. 


W. WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16 cm. in length, The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 


With Scales reading mm. £6 [0 


” ” *O5 70 
= ” ” 7 10 
” ” “OI 8 5 


NT ST., CHALK FARM, LONDON, N.W. 


(Established 1756), 
12 CHARTERHOUSE STREET, 
HOLBORN CIRCUS, LONDON, E.C. 


VOIGTLANDER’S 
MICROSCOPES. 


A 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
Stand 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


complete with rack and 
pinion coarse adjust- 
ment and micrometer 
fine adjustment, triple 
nose piece sub- 
stage condenser, in 
cabinet. 


£6 2 0 


FULLY ILLUSTRATED 
CATALOGUE 

FREE : 

PON APPELLATION. = 

UPO 0 
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PHOENIX ASSURANCE COMPANY, LIMITED. | LIQUID AIR ano LIQUID HYDROGEN. 


Head Offices: 19 & 70 LOMBARD STREET, E.C. 


EsTABLISHED 1782. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in Univer-ity Laboratories and elsewhere i) 


Total Assets exceed - &7,000,000 various countries. The whole apparatus is neat and compact and its par\s 
Claims Paid exceed - £©44,000,000 easily moved ; the Liquefier, without stand, being a cylinder 17 inche: 
FIRE. LIFE. ACCIDENT. high and 8 inches in diameter. 


It begins to liquefy air in from 6 0 10 minutes after the admission of air 
Workmen's Compenenéion Fidelity Guarantee, Burglary, | at from 150 to 200 atmospheres pressure, making over alitre of liquid px: 
&e. The most favourable Terms and the Lowest Current hour. 

Rates of Premium are offered by this office. It requires no auxiliary refrigerant and produces a perfectly clear liquid 


which requires no filtering. 
COREE GRD CADSR, COPTAAENTS. The operator has only one A uge to watch and one valve to control. 


HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
5 | R H & E C K B A N K TRAVERS for use 2 conjunction with Air-Liquefier. 
For prices and particulars of the above and commercia! 
18st. apuarat tes of the same description manufactured under 


SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. the Linde and Hampson patents apply to 
2} PER CENT. INTEREST THE BRITISH OXYGEN co., Ltd., 
allowed on Deposit Accounts. (Formerly Brin’s Oxygen Co., Ltd 
PER CENT. INTEREST ELVERTON STREET, WRSTMINSTER, S.W. 
on Drawing Accounts with Cheque Book. 
All g 1 Banking Busi transacted. THE IRISH NATURALIST. 
ALMANACK, with full particulars, POST FREE. A Monthly Megane of Irish Zoology, Botany, and 
C. F. RAVENSCROFT, Secretary. Geology. Price 6d. 
Edited b EO. H. CARPENTER, B.Sc., LLOYD 
TYPE-WRITING UNDERTAKEN BY PRAEGER: DA. und ROBERT PATTERSON, FCS. 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- Annual Subscription, 5s. Post Free té any Address. 


TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher = ly: ; 

ictati oom. 1 

10 Duke Street, Adelphi, W.C. . ne “gency: | 1 ondon: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Ld. 


CO.’S LIST. 


NEW EDITION COMPLETELY REVISED OF VOLUME II. 


A TREATISE ON CHEMISTRY. 


By H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 
Volume Il. THE METALS. 
New Edition, completely revised by Sir H. E. ROSCOE and Dr. A. HARDEN. §8vo. 30s. net. 


This, and the preceding volume on the Non-Metallic Elements, 
eonstitute the most complete and up-to-date Treatise on 
Inorganie Chemistry now available in the English language. 


i PREVIOUSLY PUBLISHED. 
Volume I. New Edition. The Non-Metallic Elements. Revised by Sir H. E. Roscoz and Drs. H. G. Cotman and 
A. HARDEN. 8vo. net. 


DR. ALFRED RUSSEL WALLACE’S NEW BOOK. 


IS M ARS H ABIT ABLE A Critical Examination of Professor Percival — a 


its Canals,” with an alternative Explanation. 
WALLACE, F.R.S., &c. With Map. Extra Crown 8vo. 2s. 6d. 


APHORISMS AND REFLECTIONS FROM THE WORKS OF 


T H HUXLEY Selected by HENRIETTA A. HUXLEY. With Portrait. Pott 8vo. 25. 6d. net. Also Cloth 
elegant, 2s. 6d. net, or Limp Leather, 3s. 6d. net. [Golden Treasury Series. 


SIR OLIVER LODGE. 


MODERN VIEWS OF ELECTRICITY. PRS, Principal of the University of Bi 


mingham. Third Edition, Revised. With Illustrations. Crown 8vo. 


PRACTICAL INTEGRATION FOR THE USE OF ENGINEERS, 


&e. By A. S. PERCIVAL, M.A., Author of ‘‘ Optics,” &c. Crown 8vo. 2s. 6d. net. 


THE INTERNATIONAL GEOGRAPHY. Now edition 
8vo, complete, 15s. The following Sections are issued separately with Exercises and Examination Papers in the Text :— 


I. British Isles, ts. II. Europe, 2s. 6¢. III. Asia, 2s. IV. Australia, 1s. 6d. V. North America, Central Americ:, 
and the West Indies, 2s. VI. South America, 1s. 6d. VII. Africa, 2s. 


*,.* Please write for detailed Prospectus. 
MACMILLAN AND CO., Lrp., LONDON. 
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Damaged Agate 
Knife Edges 
replaced in a few 


minutes. 


With our registered Beam 
the Agates are so fitted that 
should they be damaged at 
any time a new Agate may _...+. <<a 
be fitted without sending 

away. 


STANDLEY BELCHER 
and MASON, Ltd., 


Scientific Instruments 
and Chemicals, 
LUDGATE HILL, 
BIRMINGHAM. 


TELEPHONE: 3825. 
TELEGRAPHIC ADDRESS: 
*SLABORATORY, BIRMINGHAM.” 


SURFACE CONDENSER. 


THE “IDEAL.” 


This is the best and cheapest Condenser on 

the market; all delicate parts are protected 

by outer jacket, and the water cannot over- 

flow into the distillate. Made in two sizes, 6” 
and 8”, 4/6 and 5/6 each. 


pa Nature says :—“‘ This is one of the most com- 
pact and efficient condensers which has come before our 
notice. We have tested it for condensing such volatile 
substances as ether, carbon disulphide, and acetone, 
and have found that even with rapid distillation the 
condensation is very complete. Generally speaking, 
in order to condense these substances satisfactorily, it 
is necessary toemploy a very long condenser ; of course, 
this means using a great amount of bench space. As 
the new condensers are used in a perpendicular posi- 
tion, the saving in space is very great.’ 


SOLE MAKERS— 


BREWSTER, SMITH & CO., 


6 CROSS STREET, 
FINSBURY PAVEMENT, LONDON, E.C. 


All kinds of Apparatus for Science Teaching. 


UNIQUE _GIFTS. 


‘Nature Study Specimens + 


Mounted in Polished Plate-Glass with 
Metal Rim, as Paperweights, &c. 
Beautiful—Everlasting —Inexpensive. 
From each. 


gm Send for Illustrated List of Subjects and ( 


Prices. 


AU Specimens other than Insects are preserved in 
Liquid, 


I SANDERS & CROWHURST, I 
71 SHAFTESBURY AVENUE, LONDON, W. 


SECOND-HAND DEPARTMENT. 


Now Ready. 


JANUARY ISSUE of CLASSIFIED LIST 64 faces, 


Containing full descriptions of over 1,000 pieces of scientific 
apparatus, post free. 


Cc. BAKER, 244 HICH HOLBORN, LONDON. 


NEW DOUBLE 


IMPROVED 
THERMOGRAPH, 


DARTON’S 
RECORDING 


£4 15 0 
HYGROGRAPH £8 15 0 


New Illustrated List of Meteorological Instruments Post Free. 


F. DARTON & CO., “7 


W. G. PYE & CQ., 


Scientific Instrument Makers, 
GRANTA WORKS, CAMBRIDGE, ENGLAND. 


COMBINATION SPECTROMETER 
AND SPECTROSCOPE. 


Constructed on Geometric Lines. Price from £6 16 G 


ILLUSTRATED LIST FREE. 


WRITE FOR PAMPHLET. 


Ga 
| 
| 
| | 
| 4 
| 
| 
j 
| 
| 
a 


Cxvi 


NATURE 


[JANUARY 9, 1908 


CHAS. GRIFFIN & Co., Ltd., PUBLISHERS. 
JUST PUBLISHED. In Handsome Cloth. Illustrated. 6s, net. 


PRACTICAL CALCULATIONS 
FOR ENGINEERS. 


By C. E. LARARD, A.M.Inst.C.E., M.I.Mech. E., Wh.Exh., &c., 
of the Northampton’ Institute, 

“Exactly what it should be in order to make it useful to students and 

practitioners of engineer ing.” — Manchester Guardian. 


In Crown 8vo. Cloth. Fully Illustrated. 6s, net. 


PEAT: ITS USE & MANUFACTURE. 


By PHILIP R. BJORLING and F. T. GISSING. 
px. . particularly instructive work on Peat and its uses."—Paper Trade 
Review. 


Third Kdition, Revised and Enlarged. 21s, net. 
THE PRINCIPLES AND PRACTICE 


OF BREWING. 
By WALTER J. SYKES and A. R. LING, F.I.C., F.C.S. 

‘* Treated with a thorough which Is admiration... a learned 
work which will be consulted by professors of mre than one science.”— 
Brewers’ Journal. 
THE STANDARD TEXT-BOOK ON PHYSICS. 

In Five Volumes. Large 8vo. Sold separately. 


A TEXT-BOOK OF PHYSICS. 


B and 
J. H. POYNTING, Se.D. J. J. THOMSON, M.A., F.R.S. 
Introductory Volume. Fourth Fdition, Revised. 10s, 6d. 


PROPERTIES OF MATTER. 
“Students of Physics cannot fail to derive benefit from the book.”— 

Knowledge. 
Volume Two. 8s. 6d. 


Fourth Edition, Revised. Illustrated. 


SOUND. 


“* An easy up-to-date standard treatise on acoustics.” —Literature. 
Second Edition, Revised. Illustrated. 15s. 


HEAT. 


“* Well up to date and extremely clear and exact throughout.” —Nature. 


London: CHAS. GRIFFIN & Co., Ltd., EXETER ST., STRAND. 


Volume Three. 


ZEISS 


PALMOS-CAMERAS 


in all the usual sizes. 


OO 
OO 


Made of 


Fitted with 


ZEISS-OBJECTIVES 


and focal plane shutter. 
Illustrated Price List P. N. post free. o o 
oO oO Obtainable from all Dealers in optical Instruments and from: 


CARL ZEISS, LONDON BRANCH: 


29 Margaret Street, 
Jena. Regent Street, W. 


E. Leybold’s Nachfolger, 
COLOGNE. 


The only agent for the sale of, and 
the only licensee to manufacture, 


DR. GAEDE’S 
NEW HIGH-VACUUM PUMP 


English Patent No. 17741. 
Guaranteed Vacuum: 0°00004 m.m. 


The Pump evacuates a Réntgen tube, from 

atmospheric pressure to Réntgen-vacuum, in 

24 minutes, and renders it possible to obtain 

in the shortest time the highest rarefaction 
yet reached. 


De For description of the Pump see NATURE, 
No. 1970, Vol. 76, p. 340. 


£16: 10:0 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Registered Design No, 420,297.) 

This Instrument has been designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known “ Fortin” 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

he diameter of the mercurial column is *25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double. vernier, are capable of being read 
to ‘or inch and ‘1 li It is d on a well- 
lished, solid y board, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are pom glass. 

A ther 
fitted to the brass frame. 

We confidently recommend this Instrument for use as 

a “Standard” in Colleges and Schools, private Observa- 
phan and by Gas and other Engineers. 

Price, complete, ted as ill 

£3 7 6. 

Nature says Provides an accurate instru- 
ment at a moderate cost.” 

FULL SIZE STANDARD BAROMETER °' 
same design, bore o's” diameter, inches and millimet: 
scales, verniers reading to o’oo2 inch and m/m, 
polished woe? board with brackets and opal glass 
reflectors, &7F 10 O 


Sole Manufacturers and Proprietors of the Regd. Design : 


PASTORELLI & RAPKIN, Ltd., 


46 HATTON GARDEN, LONDON, E.C. 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 150 years. 
De ILLUSTRATED PRICE LIST POST FREE. 
*,* We pay carriage and guarantee safe delivery within U.K. on all our 
instruments. 
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(ENGLISH MADE THROUGHOUT). 


THE PREMIER REFLEX, 


For Quality, Precision, Durability, 
Simplicity. 


We make a “speciality of 


REFLEX OUTFITS 
FOR 
NATURALISTS & TELEPHOTO WORK. 


Prices :— 
Comera, without Lens, but with 3 Double 
Blockform Backs — 
bplae .. £12 5X4 
sh on 1210 | }-plate .. 24 10 
te for the 26-page Illustrated Booklet 
of the ‘SOHO’ REFLEX. 


MARION’S MODERN’ CAMERA. 


The Camera is well made in Polished 
Mahogany, One Double Dark Slide, 
ook Form, Achromatic Lens, Time 
and Instantaneous Shutter, and strong 
Sliding ‘I'ripod. 
Price complete, £1 1 O for }-plate. 
Send for particulars of the £2 2 O 
Complete Outfit. 


. £18 0 


NEW ILLUSTRATEP 
CATALOGUE, 
200 Post Free 
on application. 


We invite Correspondence on all matters relating to Photography. 


MARION & CO., LTD.. 


22, 23 SOHO SQUARE, LONDON, W 


THE ‘SOHO’ REFLEX CAMERA A NEW INSTRUMENT 


TESTING BUBBLES 
and SMALL LEVELS. 


1 full size. 


This is a convenient Instrument of rigid construc 
tion and geometric measuring the 
graduations on a Spirit-level Tube. It is fitted with 
a Micrometer Screw with divided xylonite head, each 
division on the head corresponding to a tilt of ONE 
SECOND of ARC. 


design for 


Price - £5:5:0O0 
IMMEDIATE DELIVERY. 


THE 


Cambridge Scientific Instrument Co., ita. 


CAMBRIDGE, ENGLAND. 


INDUGTION COILS for all PURPOSES 


RONTGEN RAY COILS A SPECIALITY. 


For.,Particulars:and.‘Prices write for List “H” to 


MARCONI’S WIRELESS TELEGRAPH COMPANY, 


TYSSEN STREET, DALSTON, LONDON, 
OFFICE: WATERGATE HOUSE, YORK BUILDINGS, ADELPHI, W.C. 
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MACMILLAN & CO.’S BOOKS 
STUDENTS OF GENERAL BIOLOGY AND PHYSIOLOGY 


WORKS BY ALFRED RUSSEL WALLACE, 


DARWINISM: An of the 


Theory of Natural Selection. Crown 8vo. 7s. 6d. 


NATURAL SELECTION, §and 
TROPICAL NATURE: and other Essays on Descriptive 
and Theoretical Biology. Crown 8vo. 7s. 6d. 


ISLAND LIFE. Crown 8vo. 7s. 6d. 
STUDIES SCIENTIFIC andSOCIAL. 


2 Vols. Extra Crown 8vo. 18s. 


INTRODUCTORY PRIMER OF 
— By Prof. T. H. 


LESSONS IN ELEMENTARY 
BIOLOGY. By Prof. T. JEFFERY PARKER, B.Sc., 
F.R.S. Illustrated. Third Edition, revised. Crown 8vo. 
10s. 6d. 

A COURSE OF ELEMENTARY 
INSTRUCTION IN PRACTICAL BIOLOGY. By 
Prof. T. H. HUXLEY, F.R.S., assisted by H. N. 
MARTIN, F.R.S. Third Edition, revised by G. B. Howes 
and D. H. Scott, D.Sc. Crown 8vo. 10s. 6d. 


ATLAS OF PRACTICAL ELEMEN- 


TARY ZOOTOMY. (Being a Revised Edition of the 
Zoological Portion of the Atlas of Practical Elementary 
Biology.) By the late G. B, HOWES, LL.D., F.R.S., 
Professor of Zoology, Royal College of Science, London. 
With a Preface to the First Edition by T. H. Hux ey. 
4to. Tos. net. 

The LIVING ORGANISM. An Intro- 
duction to the Problems of Biology. By ALFRED EARL, 
M.A. Crown 8vo. 6s. 

ON BRITISH WILD FLOWERS 
CONSIDERED IN RELATION TO INSECTS. By 
Lord AVEBURY, F.R.S. Illustrated. Crown 8vo. 
45. 6d. [ Mature Series. 


THE BIOLOGY OF THE FROG. 


By S. J. HOLMES, Ph.D. Crown 8vo. 6s. 6d. net. 


The DEVELOPMENT of the FROG'S 


EGG. By T. HW. MORGAN, Ph.D. 8vo. 7s. net. 


REGENERATION. By T. H. MOR- 


GAN, Ph.D. Illustrated. 8vo. 125. 6d. net. 


EVOLUTION AND ADAPTATION. 


By T. Il. MORGAN, Ph.D. 8vo. 12s. 6a. net. 


AN OUTLINE OF THE THEORY 
oF [ORGANIC EVOLUTION. By M. M. METCALF, 

THE CELL IN DEVELOPMENT 
AND INHERITANCE. By E. B. WILSON, Ph.D. 

THE DYNAMICS OF LIVING 
MATTER. By Prof. JACQUES LOEB. 8vo. 12s. 6d. 
net. 

EVOLUTION AND MAN’S PLACE 


IN NATURE, By Prof. H. CALDERWOOD, LL.D. 
Second Edition. 8vo. 10s. net. 


EXPERIMENTAL MORPHOLOGY. 


By C. B. DAVENPORT, Ph.D. Parts I. and II. Syvo, 


gs. net each. 
THE SURVIVAL of the UNLIKE. 


By L. H. BAILEY. Crown 8vo. 8s. 6d. 


PHYSIOLOGY for BEGINNERS. by 
Sir M. FOSTER, K.C.B., M.D.,and LEWIS E. SHORE, 
M.A., M.D. Globe 8vo. 2s. 6d. 


LESSONS IN ELEMENTARY PHY- 
SIOLOGY. By THOS. H. HUXLEY, F.R.S. Illus. 
trated. 45. 6d. Questions, Is. 6d. 


PHYSIOLOGY. By Sir MicuaetFostex, 


K.C.B., M.D. With Illustrations. Pott 8vo. 1s. 
[Sctence Primers. 


TEXT-BOOK of PHYSIOLOGY. By 
Sir MICHAEL FOSTER, K.C.B., M.D. With II- 
lustrations. Part I. BookI. Blood: The Tissues of Move- 
ment, the Vascular Mechanism. Sixth Edition. 10s. 61. 
Part II. Book II. The Tissues of Chemical Action, with 
their Respective Mechanisms: Nutrition. Sixth Edition, 
largely revised. 10s.6d. Part III. Book III. The Central 
Nervous System. the Press.| Part IV. Remainder 
of Book III. The Senses, and some Special Muscular 
Mechanisms. Sixth Edition, revised. 10s. 6a. Appendix. 
By A. S. LEA. 7s. 6d. 


HANDBOOK OF PHYSIOLOGY. 
For Students and Practitioners of Medicine. By AUSTIN 
FLINT, M.D., LL.D. Fully Illustrated. S8vo. 215. 
net. 

THE PHYSICAL NATURE of the 
CHILD, AND HOW TO STUDY IT. By STUART 
H. ROWE, Ph.D. Extra Crown 8vo, 4s. 6d. 


A COURSE OF ELEMENTARY 


PRACTICAL PHYSIOLOGY AND HISTOLOGY. 
By Sir M. FOSTER, K.C.B., and J. N. LANGLEY, 
D.Sc. Seventh Edition, edited by J. N. LANGLEY, D.Sc., 
F.R.S., and L. E. SHORE, M.D. Crown 8vo. 7s. 61. 


PRACTICAL HISTOLOGY. By J. N 
LANGLEY, M.A_ Crown 8vo. 6s. 


ANATOMY AND_ PHYSIOLOGY 
FOR NURSES. By D.C. KIMBER. 8vo. tos. net. 


STUDIES IN PHYSIOLOGY, 


ANATOMY, AND HYGIENE. By J. E. PEABODY, 


A.M. Crown 8vo, 55. net. 

A TEXT-BOOK of the PHYSIO. 
LOGICAL CHEMISTRY OF THE ANIMAL BODY, 
including an Account of the Chemical Changes occurring 
in Disease. By ARTIIUR GAMGEE, M.D., 


Vol. II., 18s. 
ELECTRO-PHYSIOLOGY. By Prof. 


W. BIEDERMANN. Translated by F. A. WEL!Y. 
In 2 Vols, 17s. net each. 


OUTLINES OF PHYSIOLOGICAL 


CHEMISTRY. By S. P. BEEBE, Ph.D., and B. II. 
BUXTON, M.D. Crown 8vo. 7s. 6d. net. 


MACMILLAN AND CO., LTD., LONDON. 
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PETROGRAPHY & GEOLOGY. 


lection of Lantern Slides representing the micro-photos of the 
plates of the latest edition of H. Rosenbusch’s and E. Wiilfing’s 
text-book, ‘* Mikroskopische Physiographie,” Vol. I., Parts I. and II. 
Rosenbusch-Collection A (Plates IV.-XVI., Vol. I. Part I.), 
showing growth of aggregates, deformations, 


&c.; 76 slides oes 106 Marks 
Rosenbusch- Collection B (Plates L.-XI1., Vol. I. Part II.), 
showing the rock-forming minerals ; 72 slides’ «. 100 Marks 


il. The New Collection of Slides or the illustration of the study 
»f Earthquakes, arranged by Dr. A. Sieberg (Strassburg); showing 

it only the effects of earthquakes, but principally the mode of 
ivestigation ;_seismometer, seismoscop, &c., &c.; the 
llection consists of 78 slides ono «» 110 Marks 


New Supplement of the Earthquake - -Collection, the 
Valparaiso and San Francisco Earthquakes ; 25 slides, 

36 Marks 

lll. Important for Engineers, Prospectors, Builders, &c., &c. 
We draw attention to the fact that we not only make thin sections of 
rocks, but that we also undertake their scientific examination, 

determination, and 
Ask for our New Semestral Lists of Sinerein Rocks, and Fossils, 
each separate. Minerals sent for inspection. 


llections of Minerals, Fossils, Meteorites, purchased for cash 
or 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 


ESTABLISHED 1833. EsTABLISHED 1833. 


NA 


SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for Nature Study. 
CABINETS & APPARATUS 


manutactured for all branches of Natural 
History. 


Specimens preserved and mounted by 
first-class workmen. 


Full catalogue post free. 


36 STRAND, LONDON, W.C. 


WATKINSCDONGST 


MICROSCOPY. 
CLARKE & PAGE, 

104 LEADENHALL STREET, LONDON. 
MARINE SLIDES, &c.—Every Biological teacher, student, or amateur 
microscopist should see our new and beautiful slides, extended and mounted 
without pressure :— 

Coryne, Tubularia, Eudendrium, Obelia, Bugula, Flustra, Bicellaria, 
Lucernaria, Hormiphora, Porpita, Velella, Pennatula, "Alcyonium, 
Gorgonia, Phyllirrhoe, Creseis, Caprella, Phyllosoma, Sapphirina, 
Holothuria, Amphiura, Tomopteris, Salpa, Sycon, &c. 

Diatoms, Rocks, Insects and parts, Botanical, Lists free. 
| Second-Hand List, Microscopes and all accessories, free. 


Collections and Single Specimens of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/6 ; 50 do., 10/6; 100 do., 21/-; 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
In Polished Deal Boxes. 


Inspection invited of a large stock of Minerals, Rocks, ieee and 


Specimens sent on approval, 


Microscopic Objects. 


Cabinets, Geologists’ Hammers, Card Trays, Glass-Capped Boxes, 
Models of Crystals, and other Apparatus for Geologists, &c. 


NEW CATALOGUES POST FREE. 
THOMAS D. RUSSELL, 11 John St., Bedford Row, London, W.C. 


SECOND-HAND 
PRISM FIELD GLASSES. 


Ross 8x ..£815 O 
ZeIss 8x 415 
GOERZ 9 x 415 0 


CLARKSON'S, 


The Second-hand Optical Mart. 
(Opposite the Gray's Inn Road.) 


CRUCIBLES, SCRAP, 
UTENSILS, WIRE, 


P LATI N U FOIL, RESIDUES, &c. 


PURCHASED AT HIGHEST PRICES. 
L.SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amozba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, F loscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 15. per Tube, Post Free. Helix 
| pomatia, Astacus, THOM Rana, Anodon, &c., for Dissection purposes. 


HOMAS BOLTON 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


| 
| MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
| onium; Hormiphora (preserved); Leptoplana ; Lineus, Amphiporu:, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
| Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
| Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 
Rock Sections, Well-cut. Fossils from all Formations. 
| Metallic Ores from all Parts. 


MINERALOGY, GEOLOGY & PETROLOGY. 
| 


Minerals for Chemical Purposes. 
| LISTS FREE from— 

| JAMES R. GREGORY & CO., Mineralogists, 

| 139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 


Telephone No. 2841 Western. Tel. Add., ‘* Meteorites,’ London. 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 

4&4 s. d.| Toatt PracesAsroap:— £ s. d. 

110 6 | 


Yearly 1 8 0} Yearly . 
Half-yearly 014 6 Half-yearly . 015 6) 
Quarterly . 0 7 6| Quarterly 


(A charge of 6d. is made for changing Scotch and Irish Cheques). 


OFFICE: ST. MARTIN’S 


NOTICE.—Advertisements and business lztters for NATURE should be addressed to the Publishers; 
The telegraphic address of NATURE ts “ PHUSIS,” 


Editorial 
LonDON. 7Zelephone—GERRARD, 8830. 


CHARGES FOR 


*Three Lines in Column 
Per Line after ° 
One Sixteenth Page, orEighthCol. 10 0 
One Eighth Page, or ne 
Column . 
* 


s. 
0 2 4 Quarter Page, or Half 
a Column 115 


Halfa Page, ora Col. 35 
018 6 Whole Page 6 6 
The first line iduwi in heavy type is charged for as Two Lines. 


0 


Cloth Cases for binding “‘ Nature” are issued at 1s. 6¢. each, and can be sent post free for 1s. gd. 


Cheques and Money Orders payable to MACMILLAN & 


> Limited. 
STREET, LONDON, W.C. 
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VAPOUR 
LAMPS 


LABORATORY WORK, 
CHEMICAL WORK, 
PHOTO. WORK, &c. 


(JENA MAKE.) 


ga Write for New List, now ready. 


SOLE AGENTS 


ISENTHAL & CO., 
85 MORTIMER ST., LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 
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RYLEY’S STEAM HEATER 


(Regd. No. 513547) 


FOR SPECIFIC HEAT EXPERIMENTS. 


REc® T&M 
The substance to be heated is placed in the inner vessel, with 
the cork attached, which is then tightly fitted into the oute: 
copper vessel after filling with water. 
opened until the substance is heated, and afterwards closed \ 
— any leakage, at the same time removing from the source 
eat. 
The apparatus can then be inverted and the substance emptic'| 
direct into Calorimeter. Should any hot water escape at the 
valve it will be prevented, by the hood, from entering the 


| 


Calorimeter. 
SUPPLIED BY 


TOWNSON & MERCER, 


34 Camomile Street, LONDON, E.C. 


THE “UNIVERSAL” SET OF 
METEOROLOGICAL INSTRUMENTS 


STAINED Rain Gauge, 
DEAL CASE, japanned 
funnel, with 
with place turned brass 
for each edge, sin. 
Instrument, diameter. 
containing : glass bottle 
receiver, and 
1. Aneroid graduated 
Barometer, glass 
metal frame, measure. 
sin, enamel 
dial. 5. Wet and 
Dry Bulb 
2. 8in. Box- Thermo- 
wood Bevel meter 
Edge Ther- (Mason's 
mometer, Hygrom+ter), 
scale, in 
metal 
3 Maximuin weather- 
and protecting 
Minimum — 
Registering 6. Record 
Thermo- « alender 
meter (Six's for twelve 
form), in months, with 
weather- indication 
protecting columns for 
case with ea 
magnet. instrument. 


Price, complete as illustrated, £2 00 


JAS. WOOLLEY, SONS & Co., Ltd., 


VICTORIA BRIDGE, MANCHESTER, 


Chemical and Physical Apparatus of every description. 
PURE CHEMICALS AND REAGENTS. 


NEW REEIEY | 


NEW REFLEX GAMERA. 


THE STEREOSCOPIC COMPANY’S 


IMPROVED “ ARTIST ” 


is now ready in 3 sizes—}{ plate, 5. 4, and 4 plate. 


The 
Ideal Camera 
for Natural 

History 
Field Work. , 


The Company 
Improved ‘‘Artist 
is fitted with a 1 
volving back ani g 
rack rising front 
making it one o! 
the finest Caimers 

for all classes 
work. 


Write for ILLUSTRATED CATALOGUE, No. 12c, free fro: 


LONDON STEREOSCOPIC COMPANY, 
106 & 108 Regent Street, London, W. 


Printed by Richakp Clay anp Sons, Limrrep, at 7 & 8 Breac Street Hill, Queen Victoria Street, in the City ot Lonaon, and punitshe? by Macur | AN 


anv Co., Limivev, ai St. Martin's Street, London, 


W.C., and THe MACMILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, January g, 1» 5. 
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GFNERAL LIBRARY, 
UNIV. UF mich, 


FEB 1908 


A WEEKLY ILLUSTRATED. ) JOURNAL OF SCIENCE 


‘*To the solid ground 
Of Nature trusts the mind which builds for aye.’-—WoRDSWORTH. 


{All Rights are Reserved. 


Regi dasa ‘N paper at the General Post — 


Newton's 
“Transpaque” Lantern 


Has all the advantages 
of our well-known 
‘*Demonstrator’s 
Lanterns, and in 

addition will show 
brilliantly on the 
screen, opaque 
objects or book 

illustrations, if not 
larger than a 
large postcard. 


= 


tj 
LTD 


Manufacturers and Exporters 
of 
CHEMICAL, PHYSICAL, 


OPTICAL, AND 
PHOTOGRAPHIC APPARATUS. 
PURE CHEMICALS AND REAGENTS. 

LABORATORY FITTINGS & FURNITURE. 
OPTICAL LANTERNS AND SLIDES. 


Catalogues of the above post free. 


MS 


NEWTON & CO., 3 FLEET STREET, LONDON. 


PHOTOGRAPHIC LENSES, } standara . 


A SIMPLE TREATISE. | Meteorological 
By CONRAD BECK and HERBERT ANDREWS, | Instruments. 


1/-, Post Free 1/8. 


This somewhat difficult subject is made clear without 
the use of mathematics. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


PRACTICAL NOTES ON. 
TELEPHOTOGRAPHY. 


Free on application to 
Full particulars post ree on application to 


R. & J.. BECK, Ltd., 68 CORNHILL, LONDON. 88 HOLBORN VIADUCT, E.C. 


Branches ,, 45 CORNHILL, E.C.; 122 REGENT ST., W., LONDON. 


| | NEGRETTI & ZAMBRA’S 4 
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THE SIR JOHN CASS TECHNICAL INSTITUTE. 
EWRY STREET, ALDGATE, E.C. 

The following special courses of instruction will be given during the 
Lent and Summer Terms, 1908 :— 

IN GASES AND my x4 ACTIVITY. 
y R. S. Wittows, M.A., 

A course of ten fully illustrated. by 
evenings, 8 to 9 p.m., commencing /viday, January 17, 1908. 

THE METHODS OF DIFFERENTIAL AND INTEGRAL 
CALCULUS, AND THEIR APPLICATION TO CHEMICAL 
= PHYSICAL PROBLEMS. 

y A. E. Hatt, A.R.C.S. 

A course of twelve me... 5. arranged for students of Physical Chemistry, 
and for those engaged in Chemical Industries. 

The standard of mathematics required on joining the class will not go 
beyond an elementary knowledge of Algebra. Wednesday evenings, 7 to 
8 p.m., commencing Wednesday, January 15, 1908. 

TECHNICAL GAS ANALYSIS. 
By Cuarves A. Keane, M.Sc., Ph.D., F.1.C. 
A course of practical work, commencing Wednesday, April 29, 1908, 


7 to 10 p.m. 
ANALYSIS. 
By C. 3ANNISTER, Assoc.R.S.M. 
A — of commencing Monday, April 27, 1908, 
to 10 
Detailed i sthiies of the courses may be had upon application. 
W. H. DAVISON M.A., Clerk to the Governing Body. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 
The following ome Rt. instruction in 
YSICAL CHEMISTRY 
will be given during the ee and Summer Sree, 1908, 
By G. Senter, B.Sc., 
The courses are arranged to meet the moet bannand of those engaged in 
Chemical, Metallurgical and Electrical industries, and of students in 
Chemistry and Physics who desire to obtain a knowledge of modern 
Physical Chemistry and its applications. Each course will comprise 10 or 
12 meetings of the class. ‘The courses are also adapted to the requirements 
of candidates for the final B.Sc. examination of London University. 
— PHYSICAL CHEMISTRY, Monday evenings, 7 to 8.30 
p-m , commencing Monday, January 13, 1908. 

ELECTRO-CHE —pgee Monday evenings, 7 to 8 p.m., commencing 
Monday, April 27, 

PRACTICAL PHYSICAL, CHEMISTRY, Wednesday evenings, 7 to 
10 p.m., commencing Wednesday, April 29, 1908. 

Detailed syllabus of the courses may be had upon application at the 
Office of the Institute, or by letter to the Principat. 

W. H. DAVISON, M.A., Clerk to the Governing Body. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 


ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Eight Vears, about 300 
Students of University Tutorial College have 
passed London University Examinations, 


Prospectus and guide may be had post free from the 
PRINCIPAL, University Tutorial College, 32 Red Lion Square, 
Holborn, W.C. 


UNIVERSITY OF MANCHESTER. 


A Course of Six Evening Lectures in ECONOMIC ZOOLOGY will be 
given by C. GORDON HEWITT, M.Sc., Lecturer in Economic Zoology, 
in the Natural History Theatre on the following Wednesdays at 7.30 p.m. 
January 22, 29, February 5, 12, 19,26 Intending Students are requested 
to send in their names to the REGISTRAR OF THE UNIVERSITY on or before 
January 18, from whom a syllabus can be obtained. Fee for the Course, 

I 1s. 


BATLEY EDUCATION COMMITTEE. 


WANTED immediately, in the Batley Girls’ Grammar School, a FORM 
MISTRESS to teach chiefly English and Mathematics. Degree and 
training or experience essential. Commencing salary, £110 per annum. 
Form of application to be obtained from the undersigned, which must be 


returned to me not later than January 24, 1908. 
G. R. H. DANBY, M.A. 


Friday 


Education Offices, Batley. 


Wanted large Nicol or similar prism, exchange 3-inch 
equatorial telescope. ‘‘ Las.,” 23 Seaton Buildings, Liverpool. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 

DAY AND EVENING CLASSES. 

Courses of Study under Recognised Teachers of the University of 
mdon for Degrees in Science and in Arts. 

A. McKenzig, Ph.D., D.Sc., M.A. 

H. Wren, Ph.D., M.A " B.Sc. 

A. Grirritus, D.Sc. ; D. Owen, B.A., B.Sc. 

B. W. Crack, B.Sc. 

D. T. GwynnE-VAUGHAN, M.A. 

H. W. Untuank, B.A., B.Sc. 

ogy . . W. Evans, D.Sc. ; A. M Davigs, D.Sc. 

Mathematics .. a . H. Smart, M.A.; C. V. Coates, M..\. 

Classics .... F. A. Wricut, M.A. ; G.S. RoBertson, 

French ._... V. E. Kastner, B.és.L. 

German .... ove L. Mitner-Barry, M.A. 

Geography G. G. CutsHoim, M.A., B.Sc. 

History ... wie T. SeccomsgE, M.A. 

Logic (G. Situ, M.A., D.Lit. 

Economics “16. ¢ Rankin, M.A. 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M 


Chemistry 
Physics ... - 


Calendar 3d. ( post free sd.), on application to the Secretary. 
GOLD ASSAYING, and 
CHEMICAL, METALLURGIC 


PU PILS. and COMMERCIAL ANALYSIS. 


Students, Pupils and Gentlemen having only a short time at their disposal 
can obtain special instruction and practice in above. 
PROFESSIONAL CERTIFICATES GIVEN. 

Moderate Terms. Prospectus and Terms on application. 

L. SCHLUND, M.A., A.I.M.M. (late H. W. Martin), 
CHEMIST, METALLURGIST AND MINING ENGINEER, 

The London Metallurgical Laboratory & Assay Office (Est. : 7), 
32 & 34 CLERKENWELL ROAD, LONDON, E.C. 


TUITION BY 
CORRESPONDENCE. 


(RESIDENCE ABROAD NO IMPEDIMENT.) 


For MATRICULATION, B.A., B.Sc., SCHOLARSHIPS, RESPON. 
SIONS, and PROFESSIONAL PRELIMINARIES. Tuition in Latin, 
Greek, French, German, Italian, Mathematics, Mechanics, 
Physics, Chemistry, Psychology, Logic, Political Economy, 
Book-keeping. The Staff includes Graduates of Oxford, Cambridge 
London, and Royal Universities.—Address Mr. J. CHARLESTON, B.A., 
Burlington Correspondence College, Clapham Common, London, S.W. 


COUNTY BOROUGH OF DEVONPORT. 
EDUCATION COMMITTEE. 


waned on April 1, 1908, a HEAD MASTER for the Leggy a 
SCHOOL. Salary, £3 oo per annum, rising by £10 increments to £35 
Saline should possess the following qualifications :— 

(1) Evidence of advanced Science work, especially on the Physics site. 

(2) Knowledge of the organisation of a large Technical School. 

(3) Ability to correlate the Students’ work and to supervise the teac!ing 

of the members of the School Staff generally. 

A practical acquaintance with recent developments in Electricity « 
applied to modern requirements will be a recommendation. 

urther particulars may be obtained from the undersigned, to whom 
applications must be sent before January 31, 1 
W. H. CRANG, Secretary for Education. 
27 Ker St., Devonport. 


KIDDERMINSTER SCHOOL OF 
SCIENCE. 


Applications are invited for the post of ASSISTANT MASTER. 
Special qualifications in Chemistry, with Physics (Elementary) as a sub- 
sidiary subject. Preference will be given to candidates who have a thorough 
knowledge of Wool-dyeing. Commencing salary, £130 per annum, in 
addition to which there is extra remuneration for commercial analys 
Applications, with copies of not more than three recent testimonials, sho ald 
be received not later than January 28. Forms of application may be 


obtained from 
F. PERKINS, Secretary. 


THE UNIVERSITY OF SHEFFIELD. 
APPOINTMENT OF DEMONSTRATOR IN BOTANY. 
The Council are about to appoint a DEMONSTRATOR in BOTANY. 
4150 per annum. 
ss should be made to the undersigned, from whom further par- 
ticulars may be obtained, not later than January 25, 1908. 
W. M. GIBBONS, Registrar. 


TWO MATHEMATICAL MASTERS 
WANTED. Salaries, £300 and £250. London Colleges. SCIENCE, 
£220, £200 to £100. A list of mathematical and science vacancies 
sent to all candidates. OreLtana & Co., 80 Wigmore ‘ircet, 
London, W. 


THERMO 


Ww 


FO 
fl. 

| 

fa 

1; 

| (C 

In 

str 

FO! 

Ps 

| 

Owi 

| yu 

inv 

| c/o 

| tur 

SEC 
| 
| all 
ap} 

fe 

inver'! 

En 

to en 

| anato 

| mate 

are 

Cle 

is the 

implies, 

and clo 

| the 

workms 

ment is 

| Case 
ice 
| Pri 
of 

ACTU; 

Est 

tg < 

| 

ot 


SPON. 
Latin, 
anics, 
nomy, 
bridge, 
B.A., 
W. 


RT. 


TICAL 
£350 
side. 

aching 
‘ity as 
whom 
tion 


January 16, 1908] NATURE CXxili 


FOR SALE, BY ORDER OF EXECU- 
TORS.—Kneehole Desk, painted oak, with green leather top and side 
flaps, total surface area 7 feet 4 inches x 3 feet 2 inches, fitted at 
each end with 3 ordinary drawers, and in front with 15 drawers with 
glaved dust-proof covers, cork lined, the 3 lower ones having second 
trays, stocked with miscellaneous collection of foreign and British 

butterflies, moths, rare beetles and other insects in fine condition, shells, 

Also 8 cork-lined bookwise boxes full of miscellaneous insects in 
fair condition. The above lot, 40 guineas. Also the following books :— 

Reaumur's Histoire des Insectes, 6 vols., calf, 1736, in capital con- 

lition ; Museum of Natural History, 2 vols., half calf; British Vege- 

table Galls (Connold); The Entomologist, 1870-1885, half calf; The 

Scottish Naturalist, 4 vols. (bound in 2), half calf: British Seaweeds 

(Cray); British Butterflies and Moths (Stanton); British Beetles 

(Rye); British Bees (Buckland); British Spiders (Staveley); British 

Insects (Staveley) ; British Edible Molluscs (Lowell); Popular Science 

Review, 16 vols., half calf; British Species of Angio-carpous Lichens, 

Leighton, Memorials of John Ray, Alternation of Generations, Steen- 

strup (Ray Society). Offers invited for the books.x—ROTHERA AND 

Sons, Solicitors, Nottingham. 


FOR SALE.—Journal of the Chemical 


Society, 1892-1907, and Indexes 1883-1892, 1893-1902, unbound, £15. 
Proceedings of the Chemical Society, Vols. 8 to 23 (1892-1902), two 
numbers missing, unbound, £2. Proceedings of the Physical Society, 
Nos, 36 to 106 (No. 44 missing), and Nos. 118 to 121, unbound, £2. 
Science Abstracts, Vol. 1 to date (Vol. 10), Vols. 6 to 10 being Sec- 
tion A. Index to Vol. 5 wanting. Unbound, £5.—Address, “ F.,” 
37 Kempshott Road, Streatham Common, S.W. 


Owing to decease of Partner, Engineering 
Firm, old-established, leading makers of speciality, large export 
business, can offer important position in Works to gentleman wit 
410,000. College trained engineer preferred. Opportunities for full 
investigation after exchange of references. Letters only to Box 843, 
R. F. & Son, General Advertising Agents, 33 Fleet 
Street, B.C. 


Partnership, £5000. Well-established con- 

sulting firm will be glad to hear from analytical or research chemists. 

Address preliminary information as to degrees or other qualifications, 
experience and age, to ‘‘ Box 1994,” c/o NATURE. 


WANTED, a number of moderate-sized live tortoises, 
turtles, and large frogs. Reply, stating terms, to Mr. S. Nac, 
2 Winifred Grove, Clapham Common, S.W. 


_| RADIUM 
STRENGTHS 


From 40=7,000 Units (for demonstration purposes) 
To 1,800,000 Units (for the most critical research work) 
IN TUBES OF 2}, 5, AND 10 MILLIGRAMMES. 


RUBIES AND SAPPHIRES 


Reconstructed from Small Real Stones by a New Process. 
Cost about 1/20 to 1/30 of naturally mined Stones. 

These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable from Nature's product. 
As exhibited at the Royal Institution. 
SAPPHIRES—EITHER BLUE OR PINK. 
Full particulars and prices on application. 


Pitchblende, Radio-ActiveMud, | Germanium, 
Carnotite, Electroscopes, Cesium, 
Aeschynit, Monazit, Beryllium, 
Emanium, Monazit Sand, Euklas, 
Samarskite, Carborundum, Hiddenit, 
Zine Sulphide, Willemite, Wagnerit, 
Radium Residue, Spinthariscopes, Phosgenit, 
Polonium, Thorionite, Voleanic Dust, 
Calcium Metal, Lithium Metal, Voleanic Mud, 
Flexible Sand- Rubidium, Minerals in 
stone, Tantalum, boxes, &c., &c. 


aae- NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, 
giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, and NATURAL HISTORY, and for 
all Examinations (Elementary and Advanced) supplied. Sent on 
approval. Lists free. State wants. Books bought ; good prices given. 
—W.& G. Foye, 135 Charing Cross Road, London, W.C. 


BIOLOGICAL MATERIAL FOR RESEARCH. 


_ Lists of desiderata are invited from those requiring any forms of 
invertebrate or vertebrate material for the purposes of research. 

Endeavours are made to secure any particular species required, and 
to employ only the very best methods of preparation, with a view to 
anatomical, histological or other investigations. Embryological 
material can be supplied. Living or fresh specimens of many species 
are sometimes obtainable. 

Class work material supplied in any quantity at moderate rates. 


Apply to ROBERT BROEDEN, 28 Colville Square, London, W. 


FOR SALE. 


Astro. Telescope by Ross, 4-inch O.G., Finder, Brass-mounted Slow 
Motions, Hooks-joint Handles, Altazimuth Tripod, Diagonal and other 
Eyepieces, £26. Astro. Telescope by ArMsTRONG, 23 O.G., steady 
Rod, Slow Motion, Finder, Terrestrial and two Astro. Eyepieces, in case, 
£6 10s. Air-pump, in order, 2 Barrels, 3 Glass Receivers, Magdeburg 
Spheres and other experimental accessories, £3 3s. Full-sized Studio 
Camera, with all motions, Lens by Clement and Gilmer, Paris, Shutter 
by Watson, like new, cost recently £15, Price £7. Brass Sun-Dial, 6} 
inches diameter, 17s. Table Spectroscope by Browninc, £4 10s. 
Theodolite by ArcHBuTT, complete with Tripod, cost £28 1os., price 
£12 10s. Dumpy Level with Tripod, in case, price £5 10s. Everest 
Theodolite by TroucHtTon & Simms, complete, £6. Microscope by 
Warson, rack and pinion coarse adjustment, modern fine adjustment, 
with }-in. Objective, price £3 3s. . All in perfect order. 

JOHN LACKLAND, 30 Blackfriars Street, Salford, Manchester. 


SCIENCE OF NATURE-HISTORY.:’ 
(First and standard work on the science of nature-history.) By N. J. 
READYMONEY.—London: Zhe Times of India Office, 121 Fleet 


Street, E.C. 


The “TRIPLEX” BAROGRAPH 


is the very latest and most complete Instrument 
yet placed upon the market at a moderate price. As its name 
implies, it consists of three parts, the record drum, aneroid dial, 
and clock, thus providing a record of the Barometric variations, 
the present reading of the Barometer,and the time of day. The 
workmanship and finish are of the best, and the whole instru- 
ment is handsomely mounted in a solid oak, walnut or mahogany 
‘ case with bevelled edge plate glasses and chart drawer. 

tice complete, with a year’s suppl 

of Charts, Ink, and Instruetions,. £8 

ANUFACTURERS : 


PASTORELLI & RAPKIN, Ltd., 


ACTUAL MAKERS of all kinds of Meteoro- 


ABSOLUTELY ACCURATE. 


; logical Instruments, 
Estid. 1750, Contractors to H.M. Govt., 
46 HATTON GARDEN, LONDON, E.C. 


OG SPECIAL ILLUSTRATED LIST OF BAROGRAPHS ANO 
THERMOGRAPHS (COVERING VARIOUS PATTERNS, FROM 


£3 10s.) POST FREE. 
s* We pay carriage and guzrantee safe delivery 
within U.K. on all our Instruments. 


THE “TRIPLEX'' BAROGRAPH. 47.7206 
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SIR OLIVER LODGE’S 


GENERAL NATURAL HISTORY SPECIMENS. 
TUESDAY NEXT ar 12.30 o'ctock. gh ension 
MR. J. C. STEVENS will Sell by Auction : 
at his Rooms, 38 King Street, Covent Garden, London, W.C., Exotic 
Lepidoptera, including many rare varieties (set and in papers) just j —- _ 
received. Birds mounted in Cases. Heads and Horns of Big Game, J p = = 
also Skins. Shells, Minerals, and General Natural History Specimens. ‘ P 
On view day prior ro to 4 and morning of sale. Catalogues on : For obtaining unidirectional high tension 
application. . current for use with “‘X”-ray tubes, &c. 


SALES OF MISCELLANEOUS PROPERTY. i) “ Every Tube is examined ani 
MR. J. C. STEVENS begs to announce er ewe” 
treet, Covent Garden. ndon, W.C., for the dis; 
SCOPES, SLIDES, OBJECTIVES—T, Senp For Descriptive TO SOLE MAKER 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and A, CS. COSSOR 
all kinds of Photographic Apparatus—Optical Lanterns with Slides zg 
and all Accessories in great variety by Best Makers—Household Furr JS@& E‘'arringdon Road, ondon. 
niture—Jewellery—and other Miscellaneous Property. Telephone, 10547 Central. 
On view Thursday 1.30 to 5.30 and morning of Sale. Awarded Gold and Silver Medals St. Louis Exhibition 


FREDK. JACKSON & Co, ON HIRE. 


(Late MOTTERSHEAD & CO.), _ Lectures and Demonstrations Arranged on 
14 CROSS _STREET, MANCHESTER. Radium, X-Rays, or Wireless Telegraphy. 
Town or Country. 


LABORATORY _FURNISHERS. papiUM MICROSCOPES, 
CHEMICAL AND PHYSICAL APPARATUS | Complete with Radium, 2/6 and 7/6 each. 


Of every Description. | These are SELF-LUMINOUS in the dark, showing splendid 


FINE CHEMICALS, VOLUMETRIC SOLUTIONS, Pitchblende ose 7/6 each. 


PLAIN AND STOPPERED BOTTLES, Extra Screens for Testing Minerals, 1/6 each, 
AND EVERY LABORATORY REQUIREMENT. r 
Illustrated Catalogue of Apparatus List of F, HARRISON GLEW (Shiver Medattist)s 
Chemicals, free on appileation. 156 Clapham Rd., London, S.W. 


Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. Telephones : 1787 Hop and 3117 Hep. 


[ENTS ASTRONOMICAL CLOCKS, 
67 ena w., | ‘SIDEREAL OR MEAN TIME CLOCKS FOR OBSERVATORIES, £21 & UPWARDS. 


Nature says: ‘‘Messrs. E. Dent & Co. have lately 
has always on hand a large and varied stock of | | introduced a new astronomical clock which should find its 

| * way into many observatories where an accurate instru- 

pe | | ment is required at a moderate cost. For thesum of £21 

} they supply a clock witha 1o-inch dial, dead-beat escape- 


ment, and wooden rod seconds pendulum in a solid ma- 


' ELECTRICAL Wh | hogany case ; and after examining the instrument we have 
AND PHYSICAL y i p no hesitatiou in pronouncing it a marvel of cheapness.” 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT ee | E. DENT & CO., Ltd., 
EXTREMELY MODERATE PRICES. 1 Watch, Clock, and Chronometer Makers 


As supplied to the National Physical Laboratory ; Aberdeen, Aberzes th, , By Special Appointment to H.M. the King. 
Birmingham, Glasgow, Liverpool and Nottingham Universities ; Bedford, | Makers of the Great Westminster Clock, Big Ben. Makers of the 
Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; Regent Street got bea ef eee 
Polytechnic ; and twenty other Scientific Institutions, Polytechnits, &c. a | | Observatories throughout the World. hy 
Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with ; — a 
’ 


advantage.” 
List on application by mentioning NATURE. And 4 ROYAL EXCHANGE, LONDON. 
Contractors to H.M. Government. 


NEW PATTERN PATENT 
a OVEN, | COMBINED STILL AND 
or ternating or | 
Continuous Current. | 
Three temperatures, 100° to 300°, | Pat. No. 6916. 
or others. 
mg per Dour (current charge done away with the old form of 
of 2d. per unit). tin coil condenser, thus making 
National Physical a very compact and useful ap- 
Laboratory Design. | paratus. 
Four of these ovens at above, | 
three at New Royal College of | 
Science, &c., &c. 


By the introduction of these 
patent tops, we have entirely 


— | Made in sizes from 1 to 9 Com- 
ELECTRICAL FURNACES, | partments. 


BENCH FUME CUPBOARD 
DRAINAGE AND VENTILATION OF LABORATORIES. 
De Write for Illustrated Lists, post free. 
BROWN & SON MURIEL ST. & CHARLOTTE] ST., 
LONDON, N. 
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JOURNAL OF ANATOMY AND 
PHYSIOLOGY. 
Conpuctep BY SIR WILLIAM: TURNER. K.C.B., 
ALEX. MACALISTER, D. J. CUNNINGHAM, 
ARTHUR THOMSON, ARTHUR KEITH. 
Vol. XLII. Part II. January, 1908. 
ConTENTS: 
David Forsyth, M.D. Comparative Anatomy Thyroid and 
Parathyroid Glands. Part I.—Professer Th " Dev 
of the Septum Transversum and the Liver. "M.D. 
Brains of Aboriginal Natives of Australia.. Part II].—Professor G. Elliot 
Smith, F.R.S. Anatomy of the Pelvis. Part 1.—Professor C. M. 
Jackson, M.D. Duodenal Diverticulum.—G. C. E. Simpson, B.Sc. 
Accessory Lobe of the Right Lung.—W. Ramsay Smith, D.Sc. Develop- 
ment of the Teeth of the Australian Aboriginal.—Lieut.-Col. J. C. 
Lamont. Téndon in Association with the Insertion of the Peronevs Longus. 
Now Ready. Price 6s. 
Annual Subscription, 21s. post free. 


LONDON: CHARLES GRIFFIN AND COMPANY, LTD., 
EXETER STREET, STRAND. 


ROYAL DUBLIN SOCIETY. 


SCIENTIFIC PROCEEDINGS. 
N.S. No 2t. Sewed. Sixpence. 
THE SYNTHESIS OF GLYCOSIDES: SOME DERIVA- 
TIVES OF XYLOSE. 


RYAN, M.A., D.Sc., F.R.U.1I., and GEORGE 
EBRILL, B.A., Catholic University School of Medicine, Dublin. 


WILLIAMS & NORGATE, 14 HENRIETTA ‘STREET, Lonpon, W.C. 


Crown 8vo. 108 pages. so illustrations. Price 1s. 
Set of Models of Ear, 10s. 6d. 


SOUND AND RHYTHM, 


By W. EDMUNDS, M.A. (Cantab.). 


“ This is an admirable little book. The elements of physiological acous- 
tics are described with remarkable lucidity and accuracy, and there isa 
wealth of illustration both in the text and in the diagrams.” —Na/zre. 


BAILLIERE, TINDALL & COX, 
8 Henrietta Street, Covent Garden, London, W.C. 


SCOTT, GREENWOOD & SON’S 
LIST OF TECHNICAL BOOKS. 
A MANUAL OF ACRICULTURAL CHEMISTRY. 


By HERBERT INGLE, B.Sc. (Leeds), F.I.C., F.C.S., 74 Chemist to 
the Transvaal Department of Agriculture. Demy 8vo. 38 8 pp. Price 
7s. 6d. net (Post free, 8s. home ; 8s. 6d. dooce. 


CELLULOID : ITS RAW MATERIAL, MANUFACTURE, 
PROPERTIES AND USES, 


From the German of Dr. FR. BOCKMANN. Crown 8vo. 120 pp., 
49 Illustrations. 5s. net (Post free, 5s. 3¢. home; 5s 4d. abroad). 


THE PAPER MILL CHEMIST, fan. 2s. 


By H. P. STEVENS, M.A., Ph.D., F.I.C. Royal r2mo, 300 pp., 
Illustrations. Price 7s. 6d. net (Post free, 7s. 9¢@. home ; 7s. 10d. abroad). 


Just published. 


RECIPES FOR THE PRESERVING OF FRUIT, 
VEGETABLES AND MEAT. 


From the German of E. WAGNER. Crown 8vo. 125 pp. 
(Po-t free, 5s. 3¢. home; 5s. 4d. abroad). 


INDUSTRIAL ALCOHOL. 


A PRACTICAL MANUAL ON ITS PRODUCTION AND USES. 
By J.G. McINTOSH. Demy 8vo. 250 pp., 75 Illustrations. Price 7s. 6d. 
net (Post free, 7s. 9¢@. home; 8s. abroad). 


PRACTICAL X-RAY WORK. 


by F. T. ADDYMAN, B.Sc. (Lond.), F.1.C. Demy 8vo. 200 pp., 52 Illus- 
irations. Price sos. 6d. net (Post free, ros. tod. home ; 115. 3¢. abroad). 


THE INDUSTRIAL USES OF WATER. 


From the French of H. DE LA COUX. Royal 8vo. 364 pp., 135 Tlus- 
trations. Price ros. 6. net (Post free, 11s. home ; 115. 6d. abruad). 


CLASSIFIED GUIDE TO TECHNICAL AND 
COMMERCIAL BOOKS. 


Price 5s. net 


Deny 8vo. 224 pp. 1904. ge 7s. 6d. net (Poit free, 7s. tod. home 
8s. 3d. abroad). 
Catalogue of Technical Books post free on application. 


SCOTT, GREENWOOD & SON, 8 Broadway, London, E.C. 
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The number for last week (January 9) contained :— 


The History of Aéronautics. 

Treatment of Home-Woods. 

Water Supply. 

Veterinary Physiology. By Dr. Percy T. HERRING. 

Our Book Shelf. 

Letters to the Editor :— 
A Specific Gravity Balance for Large Rock Specimens. 
(With Diagram.) T. Il. D. La ToucHe.—A Point in 
the Mathematical Theory of Elasticity. Prof. E. Bkown. 
—Echelon Spectroscope. H. STANSFIELD.—The Photo- 


electric Property of Selenium. Prof. GEORGE M. 
MINCHIN, F.R.S.— Musical Sands. Carus- 
WILSON. 


Sport and Natural History. (///ustrazed.) By R. L. 

“Kimberlite” and the Source of the Diamond 
in South Africa By Dr. F. H. Hatcu. 

The Induction of Anzsthesia by Chloroform. 

Archeological Remains in Wales and the 
Marches. 

Dr. P, J. C. Janssen. 

Notes, Our Astronomical Column. 

New Chemical Laboratories at Aberystwyth. 
(Zlustrated.) 

Scientific Work of the Local Government Board. 
By Prof. R. T. HEWLETT. 

Mendelism and Sex. By G. ARCHDALL REID. 

University and Educational Intelligence. 

Societies and Academies. Diary of Societies. 

Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 


receipt of 64d. from residents in the British Isles, or of 72. 
fiom residents abioad. 


ISOCHROMATIC SCREENS OR FILTERS FOR 
INSTANTANEOUS PHOTOGRAPHY. 


Optically perfect— paraiiel worked glass from 
the celebrated glass factory of Schott, Jena, 
With these screens the exposure is increased only to 

two or four times; they replace the old inefficient 

screens which required from 6 to 20 times exposure, 


Sizes : } 1 1} 1} in. 
Unmounted 6/~ 7.6 9 9/- 10/6 
Sizes : 2 2h 23 34 4 in. 
Unmounted 12/— 186 22/- 25/- 


Mounting extra, according to size. 
Lens Specialists 


A. E. STALEY & co., and Opticians, 
19 Thavies Inn, Holborn Circus, London, E.C. 


MARTINDALE’S 


PURE CHEMICALS, REAGENTS, 
AND APPARATUS 


For LABORATORIES and RESEARCH at 
CLOSEST PRICES. 
Write for List, and Special Quotation for Quantities. 
RADIO -ACTIVE SUBSTANCES A SPECIAL FEATURE. 
SPECIALITIES :— 
OPSONIC INDEX OUTIITS. 
“URINE TESTING OUTFITS. 
W. MARTINDALE, and 
10 NEW CAVENDISH ST. LONDON, W. 
Paddington. 
\46S8 Gerrard, 


Telephones 
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MACMILLAN & CO’S 


BOOKS FOR STUDENTS OF CHEMISTRY. 


PRACTICAL EXERCISES IN CHEMISTRY. By 
G. C. DONINGTON, M.A. Globe 8vo. 25. 6d. 

AN INTRODUCTION TO 
CHEMISTRY. By Prof. W. H. PERKIN, Jr., Ph.D., F.R.S., 
and BEVAN LEAN, D.Sc., B.A. (Lond.). Globe 8vo. 2s. 6d. 

A PRIMER OF CHEMISTRY. By Sir HENRY E. 
ROSCOE, F.R.S. Illustrated. With Questions. Pott Svo. 1s. 
INORGANIC CHEMISTRY FOR BEGINNERS. 
By Sir HENRY E. ROSCOE, F.R.S. Assisted by JOSEPH 

LUNT, B.Sc. Globe 8vo. 2s. 60. 


THE STUDY: OF | 


LESSONS IN ZLEMENTARY CHEMISTRY, IN- | 


ORGANIC AND ORGANIC. By Sir H. E. ROSCOE, F.R.S. 
Sixth Edition, thoroughly revised. Feap. 8vo. 4s. 6d. 


INORGANIC CHEMISTRY FOR ADVANCED | 


STUDENTS. By Sir H. E. ROSCOE, F.R.S., and Dr. A. 
HARDEN. Globe 8vo. 4s. 6d.- ° 
A TREATISE ON CHEMISTRY. By Sir H. E. 
ROSCOE, F-.R.S., and the late C. SCHORLEMMER, F.R.S. 
Completely revised by Sir H. E. ROSCOE, assisted by Drs. H. G. 
COLMAN and A. HARDEN. 8vo. Vol. I. The Non-Metallic 
Elements. New and Revised Edition. 21s. net. Vol. II. The 
Metals. 


THEORETICAL CHEMISTRY. FROM 
STANDPOINT OF AVOGADRO’S RULE AND 
THERMODYNAMICS, By Prof. WALTER NERNST, Ph.) 
8vo. 155. net. 

PRACTICAL ORGANIC 
ADVANCED STUDENTS. 
Ph.D. Globe 8vo. 35. 6d. 


THEORETICAL ORGANIC CHEMISTRY. ly, 
Prof. JULIUS B. COHEN, Ph.D. Globe 8vo. 6s. 

AN EXPERIMENTAL STUDY OF GASES. fy 
Prof. M. W. TRAVERS. 8vo. 1os. net. 

THE GASES OF THE ATMOSPHERE. 
Sir W. RAMSAY, F.R.S. Third Edition. 
net. 

A DICTIONARY OF CHEMICAL SOLUBILITIES. 
INORGANIC. By A. M. COMEY, Ph.D. Demy 8vo. 


CHEMISTRY FOR 
By Prof JULIUS B. COHE® 


By Prof. 


Extra Crown 8vo. ¢ 


15S. net. 


_ PRINCIPLES OF INORGANIC CHEMISTRY. By 


New and Revised Edition. 30s. net. Vol. III. The | 


Chemistry of the Hydrocarbons and their Derivatives, or | 


Organic Chemistry. 
III., 18s. 
INTRODUCTORY CHEMISTRY FOR INTER- 
MEDIATE SCHOOLS. By L. M. JONES, B.Sc. Globe 8vo. 
2s. 
ELEMENTS OF QUANTITATIVE ANALYSIS. 
By G. H. BAILEY, D.Sc., Ph.D. Globe 8vo. 4s. 6d. 


TABLES FOR QUALITATIVE CHEMICAL AN- 
ALYSIS, ARRANGED FOR THE USE OF STUDENTS. 
By Prof. A. LIVERSIDGE, M.A., LL.D., F.R.S. Second Edition. 
Super Royal 8vo. 4s. 6d. net. 

AN INTRODUCTION TO THE SCIENCE AND 
PRACTICE OF QUALITATIVE CHEMICAL ANALYSIS, 
INORGANIC 

- Second Impression. Crown 8vo. 6s. 

PRACTICAL INORGANIC CHEMISTRY. By G. S. 
TURPIN, D.Sc. Globe 8vo. 2s. 64. 

LESSONS IN ORGANIC CHEMISTRY. By G. S. 
TURPIN, D.Sc. as. 6d. 

A TEXT-BOOK OF INORGANIC CHEMISTRY. 
By Prof. IRA REMSEN. 8vo. 16s. 

INORGANIC CHEMISTRY. By Prof. I. REMSEN. 
Crown 8vo. €s. 6d. 

ORGANIC CHEMISTRY. By 
Crown 8vo. 6s. 6d. 

THE ELEMENTS OF CHEMISTRY. By Prof. I. 
REMSEN. Eleventh Impression. Fcap. 8vo. 2s. 6d. 


COLLEGE TEXT-BOOK OF CHEMISTRY. By 
Prof. I. REMSEN. Extra Crown 8vo. 8s. 6d. net. 


A JUNIOR COURSE OF PRACTICAL CHEMIS- 
TRY. By FRANCIS JONES, F.R.S.E., F.C S. With a Preface 
by Sir H. E. ROSCOE, F.R.S. Eighth Edition. Globe 8vo. 2s. 6d. 
Questions. 3s. 

PRACTICAL CHEMISTRY. By R. ABEGG and W. 
HERZ. Translated by H. T. CALVERT, B.Sc. Crown 8vo. 6s. 
THE ARITHMETIC OF CHEMISTRY, BEING A 

SIMPLE TREATMENT OF THE SUBJECT OF 
CHEMICAL CALCULATIONS. By JOHN WADDELL, 
B.Sc. (Lond.), Ph.D., D.Sc. Globe 8vo. 4s. net. * 

For High Schools and 

By JOHN WADDELL, B.Sc., 


Parts II., 


Prof. I. REMSEN. 


A SCHOOL CHEMISTRY. 


Elementary Classes in Colleges. 
4s. net 


Ph.D. Crown 8vo. 


IV., and-VI., 21s. each. Part | 


By CHAPMAN JONES, F.I.C., F.C.S., &c. | 


| 
| 
| 
| 


HARRY C.SJONES, Associate Professor of Physical Chemistry in 
the Johns Hopkins University. 8vo. 17s. net. 

ELEMENTS OF PHYSICAL CHEMISTRY. By 
Prof. HARRY C. JONES. 8vo. 17s. net. 


ELEMENTS OF INORGANIC CHEMISTRY. by 
Prof. HARRY C. JONES. Crown 8vo. 6s. 6d. 
THE-THEORY OF ELECTROLYTIC DISSOCIA- 


TION AND SOME OF ITS APPLICATIONS. By Prol. 
HARRY C. JONES. Crown 8vo. 7s. net. 


| CHEMISTRY OF THE PROTEIDS. By GUSTAV 


MANN, M.D. (Edin.), B.Sc. (Oxon.). 8vo. 15s. net. 


THE PRINCIPLES of INORGANIC CHEMISTRY. 
By Prof. WILHELM OSTWALD, Ph.D. Translated by ALEX. 
FINDLAY, M.A., Ph.D., D.Sc. Second dition. 8vo. 18s. net. 


THE SCIENTIFIC FOUNDATIONS OF ANALY- 
TICAL CHEMISTRY TREATED IN AN ELEMEN|ARY 
MANNER. By Prof. WILHELM: OSTWALD, Ph.D. Trans 
lated by GEORGE M‘GOWAN, Ph.D. Second Edition. Crown 
8vo. 6s. net. 


MANUAL OF PHYSICO-CHEMICAL MEASURE- 
MENTS. By Prof. W. OSTWALD. Translated by J. WALKER, 
D.Sc., Ph.D. Illustrated. 8vo. 7s. net. 


INTRODUCTION TO PHYSICAL CHEMISTRY. 
By Prof. JAMES WALKER, D.Sc., Ph.D., F.R.S. Fourth Edition. 
Evo. 10s, net. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF 
OILS, FATS, AND WAXES. By Dr. J. LEWKOWITSCH, 
M.A., F.1.C., &c. In Two Volumes. With 88 Lilustrations and 
numerous Tables. Third Edition. Entirely Rewritten and Enlarged. 
Medium 8vo. 36s. net. 


LABORATORY COMPANION TO FATS AND 
OILS INDUSTRIES, By Dr. J. LEWKOWITSCH, M.A, 
F.I.C. 8vo. 6s. net. 


SYSTEMATIC SURVEY OF THE ORGANIC 
COLOURING MATTERS. Founded on the German of Drs. ©. 
SCHULTZ and P. JULIUS. Second Edition. Revised throughour, 
and greatly enlarged. By Prof. ARTHUR G. GREEN, F.L.C., 
F.C.S. Royal 8vo. 21s. net. 


A HISTORY OF CHEMISTRY FROM EARLIEST 
TIMES TO THE PRESENT DAY. By Prof. ERNST VO 
MEYER, Ph.D. Translated by GEORGE McGOWAN, Ph.D. 
Third Edition. 8vo. 175. net. 

IMMUNOCHEMISTRY. 


The Application of tic 


Principles of Physical Chemistry to the Study of the Biologia 
7S. net. 


Antibodies. By SVANTE ARRHENIUS. Crown 8vo. 


MACMILLAN AND CO., LTD., LONDON. 
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PHUENIX ASSURANCE COMPANY, LIMITED. | 
Head Offices : 19 & 70 LOMBARD STREET, E.C. 


EsTAB.LISHED 1782. 
Total Assets exceed - &7.000,000 
Claims Paid exceed - 244,000,000 
FIRE. LIFE. ACCIDENT. 


VWorkmen’s Compensation, Fidelity Guarantee, Burglary, 
&c. The most favourable Terms and the Lowest Current | 
Ra‘eS of Premium are offered by this office. | 


PROMPT AND LIBERAL SETTLEMENTS. 


BIRKBECK BANK 


EsTABLISHED 185t. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
9} PER CENT. INTEREST 
allowed on Deposit Accounts. 
2 PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
‘ALMANACK, with full particulars, POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Kdited by G. C. Cuampion, F.Z.S., J. E. Cottin, F.E.S. 
E. Saunoers, F.R.S., J. J. Watker, M.A., R.N., F.L.S., and 
Lorp WatsinGuHaM, M.A., LL.D., F.K.S., &c. 
1864, contains standard articles and notes 
ial connect th E i 
oS aa a ed wi ntomology, and especially on the Insects of 
Subscription—Six Shillings per Annum, post free. 
London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


SECOND-HAND MICROSCOPES. 


Watson’s Royal, with Holoscopic objectives and eyepieces. Swift's 
Bacteriological, mechanical stage, &c, £14 15s. &c. 


SECOND-HAND TELESCOPES. 
4}-in. Equatorial by Cooke, with driving clock, on iron column, £75. 
3-in. Grubb. Equatorial, £12 10s. Small astronomical, 45s. 3; larger 
size, 758.3; 3-in. do., 95s. &c. 
CLARKSON’S SECOND-HAND OPTICAL MART, 
838 HIGH HOLBORN, LONDON (Opposite Gray's Inn Rd ). 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., R. LLOYD 
PRAEGER, B.A., and ROBERT PATTERSON, F.L.S. 
Annual Subscription, 5s. Post Free to any Address. - 


Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which.Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Ld, 


THE ENTOMOLOGIST: 
AN ILLUSTRATED-JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by RicHarp Sout, F.E.S., 
With the Assistance of 
Dr. D. Suarp, F.R.S., F.E.S., &c. 

W. Lucas Distant, F.E.S., &c. G. H. VERRALL, F.E.S. 
Epwarp A. Fitcn, &.L.S., F.E.S. |. W. F. Kirey, F E.S. 
F. W. Fronawk, F.E.S. | G. W. KirKkavpy, F.E.S. 
Martin Jacosy, F.E.S. W. J. Lucas, B.A., F.E.S. 

Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1364. Its contents deal 
chiefly with the home fauna, but there are frequert articles and notes on 
matters of interest pertaining to the Entomology of various parts of the 


Ropert Apkn, F.E.S. 


work. 
Published on, the first of each month. Price 6¢. Subscription, 6s. per 
annum post free to any country. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


READING 


HARVEY & PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, designed and used 
by Dr. J. A. FLEMING in the Christmas Lectures at the Royal Institution. 


MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, W.C 
SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, 


WOTICE.. 


and to residents abroad for 7d. 


NA TURE for Thursday, December 26, containing an obituary article (by Prof. Silvanus P. 

Thompson, F.R.S.) on LORD KELVIN, and that for January 2, containing an Apprecia- 
tion of his Lordship, can be supplied by any bookseller or newsagent at 6d. each, or direct by 
post by the publishers for 6jd., or abroad for 7d. per copy. 


A few copies of the issue of ‘“‘NATURE” of November 7, 1907, containing an article by 
Prof. P. Zeeman on Sir William Crookes, F.R.S., accompanied by a Photogravure Portrait of the 
subject of the article, can still be supplied to residents in the British Isles for 6}d. per copy, 


q The Publishers will be pleased to send to any address on receipt of a postcard a list of 
the 36 Steel and Photogravure Portraits contained in the series of ‘‘ Scientific Worthies.” 


Proof Impressions of the Stee! Portrait of Sir William Thomson (Lord 
Kelvin) issued with ‘‘ Nature” of September 7, 1876, can still be 
supplied by the Publishers for 5s. per copy, or by post for 5s. 3d. 


OFFICE OF “NATURE,” ST. MARTIN'S STREET, LONDON, W.C. 
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Pulsometer 


Hand 
Compressing 
Pump. 


(Fleuss Patent.) 


This Pump is as frictionless as 
the “‘GeryK” Vacuum Pump, and 


will compress air or other gases up 


to 1,200 lbs. per square inch. 


PRICES ON APPLICATION. 
Write for List No. F. 60. 


LONDON : 
Offices & Showrooms, 
61 & 63 Queen Victoria 
Street, E.C. 


READING: 
Works, 
Nine Elms 
Iron Works. 


——NOW READY. 


SCOTTISH NATIONAL ANTARCT'¢ 
EXPEDITION. 


REPORT 


ON THE 


SCIENTIFIC RESULTS 
VOYAGE OF S.Y. “SCOTIA,” 
1902, 1903, and 1904. 

Editor: WILLIAM S, BRUCE, LL.D., F.R.S.E. 


Volume Il.—PHYSICS. 
Meteorology, by R. C. Mossman, F.R.S.E. 


Magnetism, by Cure, Sc.D., F.R.5., 
and R. C. MossMAN, F.R.S.E. 


Tides, by Sir Georce H. Darwin, K.C.!)., 
F.R.S. 


Part I, 


TIL. 


Published by 
SCOTTISH OCEANOGRAPHICAL LABORATORY, EDINBURGH 
and Sold at 
The Scottish Oceanographical Laboratory, Edinburgh; 
James Thin, 55 South Bridge, Edinburgh ; 
James Maclehose & Sons, 61 St. Vincent Street, Glasgow. 


Price ONE GUINEA. 


Official Cloth Cowers, 2/6 extra. 


THE ‘SOHO’ REFLEX CAMERA. 


(English Made PRICES :— 
Throughout.) Camera, without Iens, but 


THE PREMIER with 3 Double Blockform 
Backs— 


REFLEX, j-plate .. £12 0 
For Quality, 54X34 1210 
5X4 18 0 

ura y, - 
Simplicity: 2410 


Write for the 26-page 
lllustrated Booklet o 
the ‘SOHO’ REFLEX. 


New lilustrated 
Catalogue, 200 pp., Post 
Free on application. 


We make a 
Speciality of 
REFLEX OUTFITS 


For NATURALISTS 
and TELEPHOTO 


*,* We invite Correspond- 
ence on all matters relating 
to Photography, 


macel™ 


22, 23 Soho Square, 


FROM WITHERBY & CO.’S LIST. 
PART I, NOW READY. 
A MONOGRAPH OF THE PETRELS. »; 
F, DU CANE GODMAN, D.C.L., F.R.S. The Petrels, 


Shearwaters and Albatroses will be fully dealt with, and the 
work will contain over 100 Hand-Coloured Plates. 


4to. In Five Quarterly Parts at £2 5s. Only 22 
will be issued. Prospectus on Application. 


THE VERTEBRATE FAUNA OF NORTH 
WALES. By H. E. FORREST. 28 Plates and Map. 
Over 600 pages. 178. 6d. net. 


Large 


5 copies 


Large demy 8vo. 


BRITISH BIRDS. Ao Illustrated Monthly Magazine 
devoted to the Study of the Birds of the British Isles. Edited 
by H. F, WITHERBY and W. P. PYCRAFT. Monthly, 
One Shilling net. ANNUAL SUBSCRIPTION, tos. 64.. 


post free. 


THE HOME-LIFE OF SOME MARSH- 
BIRDS. Photographed and Described by’ EMMA |. 
TURNER, F.L.S., and P. H. BAHR, B.A., M.B.O.1. 
32 Plates and many ‘Text Illustrations. Art Linen, 2s. “1. 
net. Cloth Boards, 3s. net. 


GILBERT WHITE OF SELBORNE. ; 
W.H. MULLENS, M.A., LL.M. A Concise Descripti 
of Gilbert White, his celebrated Book, and the Village »! 
Selborne. Exhaustive Bibliography. Seven Plates, 2s. ‘| 
net, 


London: WITHERBY & CO., 326 High Holborn. 


MARION Lro.,* 


LONDON, W. 
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THE MICHELSON INTERFEROMETER. 


CAN ALSO BE 
SUPPLIED 
ARRANGED AS 


FABRY & PEROT 


INTERFEROMETER. 


Full 
Particulars 
on 
application. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 
AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 
Telephone: No. 1687 North. 


Telegraphic Address :—“ Sphericity, London.’’ 


| ILLUSTRATED LIST “A” (1907) OF SPECTROSCOPES AND SPECTROSCOPIC APPARATUS GRATIS ON APPLICATION. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


SJ. 
/ ff Wholesale Maker 
of 


other ‘Sclentitic 


C H E M | C A L Instruments, 
APPARATUS WILSON’S 
PATENT 
AP INTEGRATOR. 
GRIFFIN’S be 


Witson, F.R.S., 
to record the 
total amount of 
Solar Radiation 
daily received by 
the ground. 
Sole Maker— 


J. J. HICKS, 


CHEMICAL 
HANDICRAFT 


New Edition now ready 


CAMPBELL STOKES’ 
SUNSHINE 
RECORDER, 

with Curtis’s Im- 


proved Adjustment 
for Latitude. 


615 PACES 3/- POST FREE 


(Free to Chemistry Masters) 


The Standard Pattern as 
supplied to the Meteoro- 
logical Office. 


GRIFFIN, KINGSWAY 


LONDON W.C. 


Catalogues (state which required), Estimates and all information free b 
return post. 


8, 9 &10, HATTON GARDEN, LONDON. 
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Flatworms. 


PARKER. 


Globe 8vo. 
ELEM:E 


Illustrations. 


Vols. 


8vo. 6s. 


LE 


PROTOZOA. 
By Professor MARCUS HartoG, M.A. (D.Sc. Lond. ). 


PORIFERA (SPONGES). 
By Icerna B. J. SOLLAS (B.Sc. Lond.). 


COELENTERATA AND CTENOPHORA. 
By Professor S. J. Hickson, M.A., F.R.S. 


ECHINODERMATA. 
By Professor E. W. MAcBRIDE, M.A., F.R.S. 


Miss L. SHELDON. 


M.A. Polychaet Worms. 


Molluscs and Brachiopods. 


HANDBOOK 


ZOOLOGY. By Professor T. 
F.R.S., and Professor W. 
With 156 Illustrations. 

MANUAL 
By Prof. T. 


With Illustrations. 
y 


Cc 
IN ZOOTOMY. 


VOLUME I. 


VOLUME II. 


By F. W. GAMBLE, M.Sc. 
Threadworms, &c. 
M.A., F.R.S. Rotifers. By Marcus Hartoec, 
By W. BLAXLAND BENHAM, 
By F. E. 


Neme 


D.Sc. Earthworms and Leeches. 
DARD, M.A, F.R.S. Gephyrea, &c. 
SHIPLEY, M.A., F.R.S. Polyzoa. By S. F. HARMER, 
Se. D., F.R.S. 
SHELLS. 
VOLUME III. 


By the Rev. A. H. Cooke, 
A. E. SHIPLEY, M.A., F.R.S., and F. R. C. REED, M.A. | 


The final volume (which forms Vol. IV. of the Series) is in the press, and the publishers hope that this important scheme will 
be brought to a conclusion by its } publication at a date not far distant. 


MAGMILLAN & CO.’S BOOKS FOR STUDENTS OF ZOOLOGY. 


THE CAMBRIDGE NATURAL HISTORY. 
EDITED BY S. F. HARMER, Sc.D., F.R.S., anD A. E. SHIPLEY, M.A., F.R.S. 
ILLUSTRATED. TO BE COMPLETED IN TEN VOLUMES. 


| 
| 
| 
| 
| 


WwoRMs, LEECHES, &c. 
_ Fishes (exclusive of the Systematic Account of Teleostei), By 
T 


rtines. By 
By A. E. 


By A. E. 


INSECTS & CENTIPEDES. 


Peripatus. 
pods. 
By SuHarp, M.A., F.R.S. 


Hymenoptera continued (Tubulifera and Aculeata), Coleop. 
tera, Strepsiptera, Lepidoptera, Diptera, Aphanip. 
tera 
Davip SHARP, M.A., F.R.S 


Account of Teleostei). 
Hemichordata. By 
Ascidians and Amphioxus. 
D.Sc., F.R.S. 
AMPHIBIA & REPTILES. 


By A. H. Evans, M.A. With numerous Illustrations by G, E. 
LODGE. 


By FRANK Evers BEDDARD, M.A. Oxon., F.R.S., Vice- 
Secretary and Prosector of the Zoological Society of London. 


8vo. PRICE 175. NET EACH. 


VOLUME V. 


By ADAM SeEpGwIck, M.A., F.R.S. Myria. 


By F. G. SincLair, M.A. Insects. Part I. 
NSECTS. PART Ir. 


VOLUME VI. 


Thysanoptera, Hemiptera, Anoplura. jy 
FISHES, 
VOLUME VII. 


BRIDGE, Sc.D., Fishes (Systematic 
By G. A. BOULENGER, F.R.S. 
S. F. Harmer, Sc.D., F.R.S. 
By W. A. HERDMAN, 


VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 
BIRDS. 
VOLUME IX. 


MAMMALIA. 
VOLUME X. 


Crown 8vo. 6s. 


6d. 


NTARY PRACTICAL 
J. PARKER, D.Sc., 
NEWTON PARKER, Ph.D. 
10s. 6a. 

OF ZOoLoGy. 
J. PARKER, D.Sc., F.R.S., and Prof. 
W. A. HASWELL, M.A., D.Sc., 


Crown 8vo. 


Crown 8vo. 10s. 6d. 


B. and G. C. 


(Vertebrata. ) 


or BRITISH 
INLAND BIRDS. By ANTHONY COLLETT. 
With Coloured and Outline Plates of Eggs by ERIC 


A YEAR WITH THE BIRDS. 
By W. WARDE FOWLER. Crown 8vo. 
Globe 8vo. 2s. 6d. 
INTRODUCTION TO 
NATURE STUDY. By E. STENHOUSE, B.Sc. 


F.R.S. 


A TEXT-BOOK OF ZOOLOGY. 
By Professor T. J. PARKER, D.Sc., 
sor W. A. HASWELL, M.A., D.Sc., F.R.S. 
Medium 8vo, 36s. net. 
TO 
DAVENPORT. Crown 


EXPERIMEBNTALZI ZOOLOGY. 
By THOMAS HUNT MORGAN, Professor of Experi- 
mental Zodlogy, Columbia University. 8vo. 
FOUNDATIO OF 2ZOO- 
By WILLIAM KEITH BROOKS, Ph.D., 
LL.D. Second Edition Revised. 8vo. 
ESSONS IN ELEMEN 
BIOLOGY. By Prof. T. J. PARKER, D.Sc., F.R.S. 
Illustrated. Third Edition, revised. Crown 8vo. 


F.R.S., 


OURSE OF INSTRUCTION 
By Professor T. J. 


a D.Sc., F.R.S. With Illustrations. Crown 8vo. 


35. 6d. Prize 


trated. Third Edition. 

TEXT-BOOF OF COMPAR- 
ATIVE ANATOMY. 
Translated by H. M. and M. BERNARD. Vols. I. and II. 
(completing the Invértebrates). 

comMp A 

OF VERTEBRATES. 
of Dr. WIEDERSHEIM. By Professor W. NEWTON 
PARKER. Third Edition founded on the 6th German 
Edition. With 372 Figures and a Bibliography. 8vo. 16s. net. 


THE STRUCTURE OF MAN: 
An INDEX to his PAST HISTORY. 


With 300 _ WIEDERSHEIM. Translated by H. M. BERNARD and 
Professor G. B. Howes, F.R.S. With 105 Figures in 
the Text. 8vo. 8s. net. 


and Profes- 
In Two 


I2s. net. 


THE ORIGIN META- 

MORPHOSES of INSECTS. By LORD AVE- 

145. net. BURY, F.R.S. — With Illustrations. 8th Thousand 
TARY | Crown 8vo. 3s. 6d [Nature Series. 


10s. 6d. 


N INTRODUCTION TO THE 
OSTEOLOGY OF THE MAMMALIA. By Sir 
WILLIAM H. FLOWER, F.R.S., F.R.C.S. Illus- 


TREATISE ON COMPAR- 
ATIVE EMBRYOLOGY. By F. M. BALFOUR, 
F.R.S. 


oF 
BRYOLOGY. By Sir MICHAEL FOSTER, K.C.b., 
M.D., F.R.S., and Professor F. M. BALFOUR, F.R.S. 
Second Edition, revised. 8vo. 


ATURAL HISTORY 

AQUATIC INSECTS. By Professor L. C. MIAL'., 

F.R.S. Illustrated. Second Impression. Globe 8vo. 35. 6:’ 
THE LIFE oO 
THE MAMMALS. 
Illustrated. Ex. cr. 8vo. 


MACMILLAN AND CO., LTD., LONDON. 


Crown 8vo. 10s. 6d. 


By Dr. ARNOLD LANG. 


8vo. 175. net. each. 


TIVE ANATOMY 
Adapted from the German 


AR 


By Professo: 


2vols. 8vo. Vol. I. 18s. Vol. II. 21s. 


ELEMENTS EM - 


10s. 62. 


or 


F ANIMALS. 
By ERNEST INGERSOL!.. 
8s. 6d. net. 


2 
| 
| 
: 
po L: 
BO 
| 
Illus: 
ment 
Rho 
ceros 
Vor 
| 
| | oniu 
Ner 
Pect 
Asci 
| 
4 
2 
| 
| 
. 


x. E. 


January 16, 1908] 


NATURE 


CXXXxi 


NATURE-STUDY APPLIANCES. 


DISSECTING INSTRUMENTS, in cases or 


loose ; special sets made up to order for schools, &c. 
COLLECTING APPARATUS of all kinds. 


STORAGE CABINETS for Lantern and Micro- 
scopical Slides. 


LANTERN SLIDES made to order. 


results obtained. 


Best possible 


Write for Catulogues “Prices. 


FLATTERS & GARNETT, Ltd., 


Makers of Lantern and Microscopical Slides, 
48 DEANSGATE, MANCHESTER. 


LABORATORIES: Church Road, Longsight, Manchester. 


BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price £1 1s. per Series ; 
adapted for Board of Education and London University Examinations, 
Illustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogonium, Coleochaete, Chara, Sexual hg oe and Cystocarps in the 
Rhodophycez ; Peronospora, Saccharomyces, Clavice' Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 


Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 


NATURAL HISIOF 
SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natural 
istory. 


Specimens preserved and mounted by 
first-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, W.C. 


WATKINSCDONGST 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 
Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 
3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


AS BOLTON 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, N ebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

THE DIRECTOR. 


Biological Laboratory, Plymouth. 
UTENSILS, WIRB, 


PLATINUM 


PURCHASED AT HIGHEST PRICES. 
L. SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 


CRUCIBLES, SCRAP, 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). Modern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge Type-writing Agency, 
10 Duke Street, Adelphi, W.C. 


WMEENERALS. 


Some Recent Additions to Stock now on view at 


T. D. RUSSELL’S New Ground Floor Show Room, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 
From SICILY: Fine Sulphurs, Aragonite, and Melanophlogite. 


From JAPAN: Axinite, Orthoclase, Anorthite, Topaz and Garnet 
Crystals, Hyalite and Dolomite. 


From STASSFURT: Brilliant Blue Rock Salt. 
Catalogues and Specimens for Selection, post free. 


John Street is opposite Gray’s Inn Gardens, and reached from Holborn 
by Gray’s Inn Road or Warwick Court to Theobald’s Road. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 


139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 2841 Western. Tel. Add., ‘* Meteorites,” London. 


NOTICE OF REMOVAL. 


A. CLARKSON & CO., 


Manufacturing Opticians, and — in Second-hand snstramente, 


28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, 


3eg to announce that they have Removed to 
63 FARRINGDON ROAD, LONDON. 


(Near Farringdon Street Station). 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 


4s. d.| | Toatt PLracesAproap:— s. d. 
Yearly 4.3 Yearly . - 110 6 | 
Half-yearly 014 6 Half-yearly . 015 6 | 
Quarterly . 07 6| Quarterly 080 | 


(A charge of 6d. is made for changing Scotch and Irish Cheques). 


OFFICE: ST. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; 
The telegraphic address of NATURE zs PHUSIS,”’ 


£2 
*Three Lines in Column - O 2 6 Quarter Page, or oe 
| One Sixteent' age, orEighthCo 
One Eighth Page, or — HalfaPage,oraCol. 3 5 0 
Column - 018 6 Whole Page 6 60 


Editorial 
LonDon. 7Zelephone—GERRARD, 8830. 


CHARGES FOR ADVERTISEMENTS. 


* The first line being i in heavy type is charged for as Two dae. 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. 9d. 
Chegues and Money Orders payable to MACMILLAN & CO., Limited. 
MARTIN’S STREET, LONDON, W.C. 
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NEW and IMPROVED IMPORTANT ANNOUNCEMENT. 
MIGROSGOPES by LEITZ, GAIFFE-WAPPLER BREAK 


having, besides other advantages, the | FOR CONTINUOUS CURRENT 
FINE AND COARSE 
ADJUSTMENTS fitted with 
SAFETY MOVEMENTS. 
*,* With the NEW FINE AD- 
JUSTMENT it i i - 
sible to damage the Object Carer GAIFFE’S “INTENSIVE” BREAK 
Glass or the Front Lens of the f (Mercury Jet) 


Oil Immersion Objective. 
F - FOR CONTINUOUS CURRENT 
ull particulars are 


RADIOGRAPHY { Superior to the Wehnelt. Gives 


i. he primary. 

> RADIO-THERAPY 25 to 30 ampéres in the primar) 
icroscope Stands,” F RADIOSCOPY Superior to the best Mercury Jet 

which may be had : | Breaks. Gives, in primary, low or 


gratis on request. HIGH-FREQUENCY high amperage as req 


Platinum, Mercury, or Oil, . Z@~+ No attention required. 


NO | rain Motor, or Jet, ‘Nothing to wear out. 
Cas, Alcohol, or Vapour. ‘Results perfect. 


The following Catalogues 
may also be had post free :— 


MERCURY JET INTERRUPTER | 


Apparatus. 
With P 

E. LEITZ, Oe : @* Write for full particulars to the SOLE AGENTS— nd for 


stand completely sued or Bacert THE MEDICAL SUPPLY ASSOCIATION, 


. logy, giving magnifications 60 to rooo. 
Leitz Instruments may be ob- 
tained from reputed Dealers. 1» Mahogany Case .. S17 See 228 Gray’s Inn Road, LONDON, W.C. 


Mes MOTO-MAGNETIC INTERRUPTER. 


4 This Interrupter is constructed on entirely novel principles, and is free from 
all the disadvantages usually associated with Mercury Breaks. 
Principal Features :— 

The Mercury never requires cleaning. 

No liquid di-electric used, consequently entire absence of all dirt and mess. 

Only sixteen ounces of mercury required. 

Is small, portable, and can be turned in any position without mercury 
escaping. 


Supplied to the principal institutions and workers throughout the country. 


Write for New Illustrated Price List No. 7h, post free and gratis on application to 

ELECTRICIANS TO 

W. WATSON & SONS, 
313 HIGH HOLBORN, LONDON, W.C. 


Branch —16 Forrest Roap, EpInsurGu. Works—HicH Barnet, HeErvs. 
Depits—2 Easy Row, BirMINGHAM; 78 SwWANSTON STREET, MELBOURNE, AUSTRALIA. 


THe New (i907) Mover 
is a unique instrument, both in accuracy and 
rapidity of work, and in ease of manipulation. 
It is adapted for ordinary or tele-photo lenses. 
We aré specialists in cameras for Ornith- 
S ologists, and the 1907 model represents our 
Ss = San FULL PARTICULARS POST FREE. 
S ’ 


ESS 


(DENZIL ROAD. NEASDEN. LONDON, N.W. SHOWR 


Printed by RICHARD CLAY AND Sons, LIMITED, at 7 & 8 Bread Street ‘Hill Queen Victoria Street, in the City of London, and published by MAcMILLAN 
AND Co., LimiTEp, at St. Martin’s Street. London, .C., and Tue MACMILLAN Company, 66 Fifth Avenue, New York.—THurspay, January 16, 1908: 
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ry Jet : 
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NEWTON CO.'S REYNOLDS & BRANSON, Ltd, 


DEMONSTRATOR’ LANTERN. Chemical and Scientific Instrument to 


His Majesty’s Government (Indian, Home and Colonial), 


OR LIMELIGHT OR ELECTRIC [ The most simple Laboratory Furnishers and Manufacturing Chemists. 
| single Lantern | LINEAR EXPANSION of METAL APPARATUS 
Prick £10 10s. [ Suggested by 
IN, 3 FLEET ST seientifie work. C. F. MOTT, Esa., M.A. 
— THIS SEASON'S 
CATALOGUE OF 
SLIDES, &c., 
POST FREE. 


Catalogue of Chemical and Physical Apparatus and 
Chemicals, 550 pp. and 1500 illustrations, 
post free on application. 


Designs of Benches and Fittings to suit all requirements, 


14 COMMERCIAL STREET, LEEDS. 
NEGRETTI & ZAMBRA’S 


JOHN J. GRIFFIN & SONS, Lta., 


KEMBLE ST., KINGSWAY, . 
Meteorological 


The MAHLER-COOK 


BOMB CALORIMETER 


for determining the 
calorific value of 
coals, cokes, oils, &c. 


Write for Descriptive Pamphlet. 
The PROELL 
STEAM CALCULATOR 


A new device for solving 
graphically almost all 
calculations in steam. 


Leaflet on Application. 


Full particulars post free on application to 


38 HOLBORN VIADUCT, E.C. 
Branches : 45 CORNHILL, E.C.; 122 REGENT ST., W., LONDON. 
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THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 

The following special courses of instruction will be given during the 

Lent and Summer Terms, 1908 :— 
IN GASES AND ACTIVITY. 
y R. S. Wittows, M.A., 
A course of ten fully illustrated 
evenings, 8 to 9 p.m., commencing /riday, January 17, = 
THE METHODS OF DIFFERENTIAL AND INTEGRA 
CALCULUS, AND THEIR APPLICATION TO CHEMICAL 
AND PROBLEMS. 
By E. Hatt, A.R.C.S. 

A course of twelve Rn fi arranged for students of Physical Chemistry, 
and for those engaged in Chemical Industries. 

The standard of mathematics required on joining the class will not go 
beyond an elementary knowledge of Algebra. Wednesday evenings, 7 to 
8 p.m., commen ing Wednesday, January 15, 1908. 

TECHNICAL GAS ANALYSIS. 
By Cuarves A. KEANE, Ph.D., F.I1.C. 
A course of practical work, pore “Wednesday, April 29, 1903, 


7 to Io p.m. 
FUEL ANALYSIS. 
By C. O. Bannister, Assoc.R.S.M. 
A course of laboratory work, commencing Monday, 
to 10 p.m. 
Detailed syllabus of the courses may be had upon application. 
W. H. DAVISON M.A., Clerk to the Governing Body. 


Friday 


April 27, 1908, 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 
The following instruction in 
YSICAL CHEMISTRY 
will be given during and Summer 1908, 
By G. Senter, B.Sc., Ph.D. 

The courses are arr: nel to meet the requirements of those engaged i in 
Chemical, Metallurgical and Electrical industries, and of students in 
Chemistry and Physics who desire to obtain a knowledge of modern 
Physical Chemistry and its applications. Each course will comprise 10 or 
12 meetings of the class. ‘The courses are also adapted to the requirements 
of candidates for the final B Sc. examination of London University. 

GE re RAL PHYSICAL CHEMISTRY, Monday evenings, 7 to 8.30 
, commencing Monday, January 13, 1908. 
ELEC! TRO-CHE MISTRY, Monday evenings, 7 to 8 p.m., commencing 
Monday, April 27, 1908 
PRACTICAL PHYSICAL, CHEMISTRY, Wednesday evenings, 7 to 
10 p.m., commencing Wednesday, April 29, 1908. 

Detailed syllabus of the courses may be had upon application at the 

Office of the Institute, or by letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


LONDON MATRICULATION. 


MORNING, AF rERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Eight Vears, about 300 
Students of University Tutorial College have 
passed London University Examinations. 

Prospectus and guide may be had post free from the 


PRINCIPAL, University Tutorial College, 32 Red Lion Square, 
Holborn, W.C. 


NORTHERN POLYTECHNIC INSTITUTE 


HOLLOWAY, LONDON, N. 


Close to Holloway Stn. (G.N.R.), Highbury Stn. (N L.R, 
Holloway Rd. Stn. (B. & P. Tube), & Highbury Stn. (G.N. Tube) 


LONDON UNIVERSITY SCIENCE AND ENGINEEL ING 
DEGREES. 


Day and Evening Courses in the above under recognised teache 
MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERIN 


Separate Laboratories for Elementary, Advanced and Honours students 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacation 
Full particulars at the Institute or sent on receipt of postcard. 
REG. S. CLAY, D.Sc., Principal, 
GOLD ASSAYING, and General 
UPILS. CHEMICAL, METALLURGIC AL, 
and COMMERCIAL ANALY: SIS, 
Students, Pupils and Gentlemen having only a short time at their «lispos 
can obtain special instruction and practice in above. 
PROFESSIONAL CERTIFICATES GIVEN. 
Moderate Terms. Prospectus and Terms on application. 
L. SCHLUND, M.A., A.I.M.M. (late H. W. Martin), 
CHEMIST, METALLURGIST AND MINING ENGINEER, 
The London Metallurgical Laboratory & Assay Office (ls:. ; 
32 & 34 CLERKENWELL ROAD, LONDON, E.C. 


UNIVERSITY OF LONDON. 
ADVANCED LECTURES IN BOTANY. 


A Course of Eight Lectures on ‘‘Grasses: THEIR 
BioLoGy, DistripuTion, AND CLASSIFICATION,” will be given a 
University College, Gower Street, W.C., by Dr. OTTO STAPF, | LS S., 
at 4 p.m. on the following Mondays- January 27, February 3, 10, 17 
March 2, 9 and 16, 1908. Admission free, without ticket. 


P. J. HARTOG, Academic Registrar. 


UNIVERSITY OF OXFORD. 


PROFESSORSHIP? OF ENGINEERING SCIENCE. 


The Electors to this Professorship intend to proceed to an election in 
April, 1908. 

Candidates are requested to send in their applications, with such evidence 
of their qualifications as they may desire to submit, to the REGis rear ( 
THE University, Old Clarendon Building, Oxford, so as to reach him 1 
later than March 14, 1908. Eight copies of the letter of application, and o ‘of 
any testimonials submitted, should be sent. The choice of the Electors will 
not necessarily be limited to those who apply. 

The Professor will be elected > a period of five years, but will be re 
eligible. He will receive a sum of £600 per annum from the University 
Chest. He will also be elected toa Fellowship at New College, aud wil 
receive the emoluments of the Fellowship, £200 per annum. 

It will be the duty of the Professor to lecture and give Lal a 
instruction in the subjects of Engineering Science. He will als. 
charge of any Engineering Laboratory which may be assigned to him! iy 
the University. 

He will be subject in respect of ~~ and duties to the Genera 


THE GOVERNMENT OF CEYLON 
REQUIRE a SCIENCE MASTER for the ROYAL COLLEGE, 
COLOMBO, to teach Chemistry and Physics for London University 
Pass Examinations, including the Inter. B.Sc. Salary, £350, rising to 
4450 by annual increments of £25 subject to deduction of four per cent. 
as contribution to pensions of widows and orphans of Government 
officers. Free passage to Colon Post pensionable. Candidates 
should be between 24 and 35, anes graduates in science of a 
University of the United Kingdom, with not less than three years’ 
teaching experience. 

Applications should be sent before February 15 to the AssISTANT 

RIVATE SECRETARY, Colonial Office, S.W., and envelopes should be 

marked with the name of the post applied for. Copies only of testi- 
monials (not more than six). 


KING’S COLLEGE, LONDON. 


UNIVERSITY OF LONDON. 

The Council invite applications for the post of LECTURER and 
DEMONSTRATOR in GEOLOGY. Salary, £200. Applications should 
be sent in by February 17 

For conditions apply to Secretary. 


WALTER SMITH, Secretary. 


Regul laid down in Statt. Tit. Sect. 1. § 3 (Oxford Un 
Statutes, ed. 1907, pp. 57, 58); and at to the Particular _— atiot 
applicable to the Professors enumerated in Schedule C (ibid., pp. Go). 


C. LEUDESDORF, Regi 
University Registry, 
Old Cl larendon ‘Building, Oxford, 
January 20, 1908. 


COUNTY COUNCIL OF THE WEST 
RIDING OF YORKSHIRE. 
EDUCATION DEPARTMENT. 


EVENING SCHOOLS IN RURAL DISTRICTS. 


The Education Committee propose to appoint an ORG om SING 
MISTRESS, chiefly for Evening Schools in Rural Districts ; tli. person 
appointed will be required to undertake Class Teaching in pet ap bjects, 
in addition to general organisation. Salary, 4150 per annum. Particulars 
of the duties and terms of appointment may be obtained from 7 County 
Hall, Wakefield, at which applications must be received not leter thar 
g a.m. Thursday, February 20, 1908. 
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BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
{ Study under Recognised Teachers of the University of 
London for Degrees in Science and in Arts. 
A. McKenzig, Ph.D., D.Sc., M.A. 
Owen, B.A., B.S 
RIFFITHS, ic. WEN, 
Physics ... - B. W. Crack, B.Sc. ; 
Botany ... D.T. Gwynne-VAUGHAN, M.A. 


Courses 


Chemistry 


Zoology ... H. W. Untuank, B.A., B.Sc. 

Geology ... J. W. Evans, D.Sc. ; A. M Davies, D.Sc. 
Mothematice .. E. H. Smart, M.A.; C. V. Coatss, M.A. 
Classics ... F. A. Wricut, M.A. G. S. Ropertson, M.A. 
French ... V. E. Kastner, B.és.L. 

German ... E. L. Mitner-Barry, M.A. 

Geography G. G. CuisHoum, M.A., B.Sc. 

History ... T. SECCOMBE, A. 

Logic (G. M.A., D. Lit. 
Eccnomics AE C. Rankin, M.A 


Assaying. Metallurgy. Mining. Patcuin, A.R.S.M. 


Calen’ar 3d. (post free sd.), on application to the Secretary. 


THE UNIVERSITY OF SHEFFIELD. 
APPOINTMENT OF DEMONSTRATOR IN BOTANY. 
The C ouncil are about to appoint a DEMONSTRATOR in BOTANY. 
Salary, £ 150 per annum. 
na ations should be made to the undersigned, from whom further par- 
ticulars may be obtained, not later than January 25, 1908. 
W. M. GIBBONS, Registrar. 


UNIVERSITY COLLEGE, BRISTOL. 
DEMONSTRATOR OF PHYSIOLOGY. 
APPLICATIONS for the above post are invited on or before 


JANUARY 3r1. 
For particulars apply to the REGISTRAR. 


APPRENTICESHIP.—An Old-established 


Firm of Opticians and Scientific Instrument Manufacturers taking 
one apprentice yearly for the commercial side of their business are 
now prepared to entertain applications for the current year. Premium 
partly returnable as salary and educational fees. —Apply ‘‘ Box 1995,” 
clo NATURE. 


Wanted large Nicol or similar prism, exchange 3-inch 
equatoria telescope. ‘‘ Lap.,” 23 Seaton Buildings, Liverpool. 


New dismountable Bookcases with movable shelves, for 
Libraries, Booksellers, &c. Sole Agent: V. SCHLIENGER, 15 Great 
Chapel Street, Oxford Street, London, W. Catalogue and price list 
free on application. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). Modern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge Type-writing Agency, 


10 Duke Street, Adelphi, W.C. 
UTENSILS, WIRHB, 


PLATINUM ure. 


PURCHASED AT HIGHEST PRICES. 
L.SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 


CRUCIBLES, SCRAP, 


Cc. BAKER, 
SECOND-HAND DEPARTMENT. 
Quarterly Catalogue, 1250 items, post free. 
OFFER REQUIRED. 

Having sold a large quantity of apparatus for a client, an offer is 
required for a fine POWELL and LEALAND MICROSCOPE, com- 
plete with Binocular and Monocular bodies, 5 eyepieces, 5 objectives, 
&c., which still remains unsold, in order to close the transaction. 

Can be sent for approval or seen at our Showrooms : 


244 HIGH HOLBORN, LONDON. 


ZOOLOGICAL MODELS. 


Greatly enlarged, dissectable models of a number of species, includ- 
ing Carabus, Gryilus, Gryllotalpa, Culex, Apis, Locusta, Mantis, 
Dysticas, Epeira, Unio, &c. ‘lhese are selected from the productions 
of the best makers of such material, and are offered at the original 
prices 

Write for List. 


BROWNING’S 
SPECTROSCOPES 


THE MINIATURE SPECTROSCOPE. 


These Instruments will show many of the Fraunhofer lines, the bright 
lines of the metals and gases, and the absorption band in coloured gases, 
crystals or liquids. They are made with combinations of three and five 
pieces at prices from 


20/- to £3 10 oO. 


THE RAINBAND SPECTROSCOPE (Grace’s). 


Is specially constructed tor the observation of the rainband, by which 


rain can be predicted with considerable certainty. Having a combination 
of prisms of exceptional dispersion it is highly satisfactory for chemical use, 
and is the most generally useful portable spectroscope made. 


Prices from £3 8 6 to £5 15 oO. 
Full Particulars in Spectroscopic Price List, sent Post Free. 


“HOW TO WORK WITH THE SPECTROSCOPE.” 
By JOHN BROWNING, F.R.A.S., &c. With 20 Illustrations. Post 
free, 7d. Or with Coloured Chart of 14 Spectra, post free, is. 6d. 


CHEMICAL TABLE SPECTROSCOPES AND 
SPECTROMETERS from £7 O 0. 


JOHN BROWNING, optician: 78 STRAND, LONDON. 


Estas. 1765. TEL. No.: 7804 CENTRAL. 


RADIUM | 
ALL STRENGTHS 


From 40-7,000 Units (for demonstration purposes) 
To 1,800,000 Units (for the most critical research work) 
IN TUBES OF 2}, 5, AND 10 MILLIGRAMMES., 


RUBIES AND SAPPHIRES 


Reconstructed from Small Real Stones by a New Process. 


Cost about 1/20 to 1/30 of naturally mined Stones. 


These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable from Nature’s product. 


As exhibited at the Royal Institution. 
SAPPHIRES-—EITHER BLUE OR PINK. 
Full particulars and prices on application. 


Pitchblende, Radio-ActiveMud, | Germanium, : 
Carnotite, Electroscopes, Cesium, 

Aeschynit, Monazit, Beryllium, 

Emanium, Monazit Sand, Euklas, 

Samarskite, Carborundum, Hiddenit, 

Zine Sulphide, Willemite, Wagnerit, 

Radium Residue, Spinthariscopes, Phosgenit, 


Voleanie Dust, 

Volcanic Mud, 

Minerals in 
boxes, &c., &c. 


Thorionite, 
Lithium Metal, 
Rubidium, 
Tantalum, 


Polonium, 

Calcium Metal, 

Flexible Sand- 
stone, 


ga NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, 
giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & C0., Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W 


ROEERT BROGDEN, 28 Colville Square, London, W. 
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With numerous Diagrams and Illustrations. 


METHODS OF SURVEYING 


Used in the Compilation of Large Scale Plans of 
Small Areas. 
By N. F. MACKENZIE, M.I.C.E. 
Instructor in Surveying, Oxford University. 
A handy volume in cloth binding. Price 5s. nett. 

While instructing students in surveying the author has constantly been 
asked to recommend a text-book to which they may refer. The present 
volume, it is hoped, will be found of distinct usefulness in field practice. 
BRADBURY, AGNEW & CO., Ltd., 10 Bouverie Street, London, E.C. 


SCIENCE OF NATURE-HISTORY. 
(First and standard work on the science of nature-history.) By N. J. 
ee The Times of India Office, 121 Fleet 

treet, E.C. 


WE DO NOT WANT YOU 


to simply read our advertisement, but to send for our Lists 
of Books for Sale, and enquire of us for any book, pam- 
phiet, magazine, journal, odd volume or part you 
may require. Whatever you want of a literary character 
write to us for, and we can supply cheaper, cleaner copies 
than any other firm in the trade, and twice as quickly. 


E. GEORGE & SON 
151 WHITECHAPEL ROAD, LONDON, E 


We can supply a complete bound set of 
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PHOENIX ASSURANCE COMPANY, LIMITED, 
Head Offices: 19 & 70 LOMBARD STREET, E.0. 


1782. 


Total Assets exceed - &7.000,000. 
Claims Paid exceed - &©44,000,000 


FIRE. LIFE. ACCIDENT. 


Workmen’s Compensation, Fidelity Guarantee, 
&c. The most favourable Terms and the L 
Rates of Premium are offered by this office. 


PROMPT AND LIBERAL SETTLEMENTS. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp South, F.E.S., 

With the Assistance of 

Rospert AbKIN, F.E.S. Dr. D. Suarp, F.R.S., F.E.S., 
W. Lucas Distant, F.E.S., &c. G. H. VERRALL, F.E. &. 
Epwarp A. Firtcu, F.L.S., F. E.S.| W. F. Kirsy, F. E.S. 
F. W. Frouawk, F.E.S. G. W. KirKavpy, F.E.S. 
MartTIn Jacosy, F.E.S. w. J. Lucas, B.A., F.E.S. 

Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the 
world. 

Published on the first of each month. Price 6¢. Subscription, 6s. per 
annum post free to any country. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, F.C 
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Crown 8vo. 


DRESSES. 
By the late Lord KELVIN, F.R.S._ In Three Vols. 
Vol. I. THE CONSTITUTION OF MATTER. 


Second Edition. 


Vol. II. 
7s. 6d. 


Vol. III. 


7s. 6a. 
GEOLOGY AND GENERAL PHYSICS 


PAPERS ON NAVIGATION. 7s. 6d. 


On LIGHT. 


The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE 
oF Licgut. II. On Licut As A MEANS OF INVESTIGA- 
TION. III. ON BENEFICIAL EFFECTS OF LIGHT. 7s. 6d. 


SOUND: a SERIES of SIMPLE, 
ENTERTAINING, and INEX- 


PENSIVE EXPERIMENTS. 
By A. M. MAYER. 35. 6d. 


A CENTURY of ELECTRICITY. 
By T. C. MENDENHALL. 4s. 62. 


The CHEMISTRY of 
GRAPHY. 
By Prof. R. MELDOLA, F.R.S. Illustrated. 6s. 


MACMILLAN 


POPULAR LECTURES-<and 


AND CO., LTD., LONDON. 


SERIES. 


Crown 8vo. 


TIMBER, and some of its DISEASES. 


By Prof. H. M. WARD, M.A. 


Illustrated. 6s. 


| DISEASE IN PLANTS. 
| By Prof. 1. M. WARD, M.A. 7s. 62. 


_FLOWERS, FRUITS, and LEAVES. 


| By Lord AVEBURY, F.R.S., D.C.L., LL.D. Illustrated. 
| 4s. Gd. 


BRITISH WILD FLOWERS, 


| CONSIDERED in RELATION 
| to INSECTS. 
By Lord AVEBURY, F.R.S., D.C.L., LL.D. Illustrated. 


45. 6d. 


THE ORIGIN and METAMOR- 
PHOSES of INSECTS. 


By Lord AVEBURY, F.R.S., D.C.L., LL.D. 
Illustrations. 35. 6d. 


With 


ARE THE EFFECTS OF USE AND 
PHOTO. | 


DISUSE INHERITED? 


An Examination of the View held by Spencer and Darwin. 
By W. PLATT BALL. 3s. 6d. 
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H MENTIFIC AND 
RULES tse. 
New Rute, 11in. long, with 
longitudinal spring, and with special cursor having 
all the usual scales, and in addition, log log 
and volt scale, giving: (1) Involution with 
fractional powers, (2) Evolution with fractional 
roots, (3) Potential loss of voltage, for Electrical 
and Mechanical Engineers ; in case, 138 Gd. 


Book oF INsTRUCTIONS FoR SLIDE RULE, containing many pages of full size diagrams, 18. 6 


ALL MAKES OF SLIDE RULES SUPPLIED FROM STOCK. 


List OF SLIDE RuLeEs (excerpt from Full Catalogue) post free. 


W. H. HARLING, ™**smstical, Drawing, ¢ surveying 47 Finsbury Pavement, London, E.C.; and at Grosvenor Works, Hackney. 


Established 1851. 


ga@- FULL ILLUSTRATED CATALOGUE, 13th Edition, 104 pages (covering every requirement), Post Free. 


DARTON’S __ IMPROVED 
RECORDING THERMOGRAPH. 


yb 


£4 15 O 
HYGROGRAPH £8 15 0 


New Illustrated List of Meteorological Instruments Post Free. 


F. DARTON & CO., *? 
MARBLE REDUCED 


TO QUICKLIME IN | 


10 MINUTES 


BUNSEN BURNER AND 
MIDGET FURNACE. 
We make these in two sizes at 
present, §” and §”, and the prices 
are—Burners only, 1/6 and 2/6; 
complete with Furnace, 4/6 and 


Observe that the 
Regulator of 
Burner, Body of 
Furnace, and 
Hood are adi dis- 
tinctly stamped 
in the metal 
‘* BREWSTER, 
Smitu & Co., 
Lonpon.” 
Beware of imita- 
tions that do not 
contain the essen- 


The consumption of gas is the 
same as with an ordinary Bunsen, 
but the heat derived is three 
times as great, and a number of 
interesting experiments can be 
— with them, which 
ave only been possible before 
tial feature of this with very expensive furnaces. 
burner’s success. We are the SOLE MAKERS. 

fa Nature says :—‘‘ The combination of furnace and burner is very 
convenient. These little furnaces are not only useful for reducing calcium 
carbonate to lime, but also work very well in fusion experiments.” 


BREWSTER, SMITH & Co., 
6 CROSS ST., FINSBURY PAVEMENT, LONDON. 
Makers and Importers of every description of Scientific 
Apparatus and Chemicals. 

LABORATORIES FITTED & FURNISHED THROUGHOUT. 
Our NEW CHEMICAL APPARATUS LIST post free, 1/- 

Gratis to Colleges and Laboratories. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., R. LLOYD 
PRAEGER, B.A., and ROBERT PATTERSON, F.L.S. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 

London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., L¢, 


with our NEW BLAST 


Ad 


(Established 1756), 
12 CHARTERHOUSE STREET, 
HOLBORN CIRCUS, LONDON, E.C. 


VOIGTLANDER’S 
MICROSCOPES. , 


Stand IVa, 
complete with rack and 
pinion coarse adjust- 
ment and micrometer 
fine adjustment, triple 
nose piece and _ sub- 
stage condenser, in 
cabinet. 


£6 2 0 


FULLY ILLUSTRATED 
CATALOGUE 
FREE 
UPON APPLICATION, 


W. G. PYE & CO., 


Scientific Instrument Makers, 
GRANTA WORKS, CAMBRIDGE, ENGLAND. 


HIBBERT’S 
PATENT 
MAGNETIC 
BALANCE. 


PRICE, as illustrated, £1 14 O 
WRITE FOR SPECIAL PAMPHLET, 
ILLUSTRATED CATALOGUE POST FREE. 
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MACMILLAN & GO.'S BOOKS FOR STUDENTS OF PHYSICS. 


AnJNTRODUCTION to PRACTICAL 
PHYSICS. By D. RINTOUL,M.A. Globe 8vo. 2s. 


A PRIMER OF PHYSICS. By B. 


STEWART. Illustrated. With Questions. Pott 8vo. Is. 


LESSONS in ELEMENTARY 
PHYSICS. By B. STEWART, LL.D., F.R.S.  Feap. 
8vo. 45. 6d. QUESTIONS. Pott 8vo. 2s. 

AN EXERCISE BOOK OF ELE- 
MENTARY PRACTICAL PHYSICS. By Prof. R. A. 
GREGORY, F.R.A.S. 4to. 25. 6d 

LESSONS IN SCIENCE. By Prof. 
R. A. GREGORY and A. T. SIMMONS, B.Sc. Globe 
8vo. 35. 6d. 

ELEMENTARY PHYSICS AND 
CHEMISTRY. By Prof. R. A. GREGORY and A, T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. 15. 6d. each. 

EXERCISES IN PRACTICAL 
PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. Parts I. and II. 2s. each. 

ELEMENTARY GENERAL 
SCIENCE. By A. T. SIMMONS, B.Sc., and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 35. 6d. 

A MANUAL OF ELEMENTARY 
SCIENCE. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. 35. 6d. 

AN ELEMENTARY COURSE OF 
PHYSICS. Edited by Rev. J. C. P. ALDOUS, M.A. 
Ex. cr. 8vo. 7s. 6d.; or PART I. — MECHANICS, 
PROPERTIES OF MATTER, HYDROSTATICS, HEAT. 
By Rev. J. C. P., ALDOUS, M.A. 4s. 6¢. PART II.— 
WAVE MOTION, SOUND AND LIGHT. By W. D. 
EGGAR, M.A. 2s. PART III.—MAGNETISM 


AND ELECTRICITY. By F. R. BARRELL, M.A., 
B.Sc. 2s. 6d. 


INTERMEDIATE COURSE OF 
PRACTICAL PHYSICS. By Prof. A. SCHUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 55. 

LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 
and W. W. H. GEE. Vol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. Vol. II. ELECTRICITY 
and MAGNETISM. Crown 8vo. 7s. 6d. Vol. III. Part I. 
PRACTICAL ACOUSTICS. By C. L. BARNES, M.A. 
Crown 8vo. 4s. 6d. 

PRACTICALPHYSICS forSCHOOLS 
and the JUNIOR STUDENTS of COLLEGES. yd 
B. STEWART and W. W. H. GEE. Gl. 8vo. Vol. 
ELECTRICITY AND MAGNETISM. 2s. 6d. 

THEORETICAL AND PRACTICAL 
MECHANICS AND PHYSICS. By A. H. MAC- 
KENZIE, M.A., B.Sc., A.R.C.Sc. Crown 8vo. ts. 

LABORATORY 
PHYSICS AND APPLIED ELECTRICITY. Edited 
by E. L. NICHOLS. In2 Vols. 8vo. 12s. 6d. net each. 

THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s 6d. net. 

By 


ELEMENTS PHYSICS. 
E. L. NICHOLS and W. S. FRANKLIN, Three Vols. 
MECHANICS and HEAT. II. ELEC- 


8vo. I. 
TRICITY and MAGNETISM. III. SOUND and 


LIGHT. 6s, net each. 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A., LL.B., 
D.Se., F.R.S.E. Third Edition, Medium’ 8vo. ‘215. 


MANUAL of 


PHYSICS for STUDENTS of MEDI- 
THE STEAM ENGINE AND GAS 
AND OIL ENGINES. By Prof. JOHN PERRY, 
D.Sc., F.R.S. 8vo. 7s. 6d. net. 
STEAM AND OTHER ENGINES. 
By J. DUNCAN, Wh.Ex., A.M.I.Mech.E. Globe 8vo. 55. 
EXAMPLES IN PHYSICS. With 
Answersand Solutions. By D. E. JONES, B.Sc. Second 
Edition, revised and enlarged. Fcap. 8vo. 35. 6d. 
ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. ByD. E. JONES, B.Sc. 
Gl. 8vo. 23. 6d. HEAT, separately, sewed, Is. 
LESSONS in HEAT and LIGHT. 
Students. By D. E. JONES, B.Sc. 
PRACTICAL EXERCISES in HEAT. 
By E. S. A. ROBSON, M.Sc. GI..8vo. 25. 6d. 


HEAT,for ADVANCED 
By E. EDSER, A.R.C.Se._ Gl. 8vo. 


HEAT. By Prof. P. G. Tarr. << 8vo. 6s. 
The THEORY of HEAT. By Prof. 


T. PRESTON, M.A. (Dub.), F.R.S. Second Edition. 
Revised byJ. ROGERSONCOTTER, M.A. 8vo. 18s.net. 


The THEORY of SOUND. By Lorp 
RAYLEIGH, F.R.S. Second Edition, Revised and 
Enlarged. Two vols. 8vo. 12s. net each. 

The THEORY of LIGHT. By Prof. T. 


wg M.A., F.R.S. Third Edition. Edited by 
J. JOLY, M.A. 8vo. 155. net. 


LIGHT. By Lewis Wricut. Illustrated. 


Second Edition, Revised and Enlarged. Crown 8vo. 7s. 6d. 


PRACTICAL EXERCISESinLIGHT. 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 6d. 

LIGHT FOR STUDENTS. By E. 
EDSER, A.R.C.Sc. Gl. 8vo. 6s. 

LIGHT VISIBLE and INVISIBLE. 
THOMPSON, D.Sc., F.R.S. Illustrated. 

THE MANUFACTURE OF LIGHT. 
By SILVANUS THOMPSON, D.Sc., F.R.S. Crown 


8vo. Is. net. 

ELEMENTARY LESSONS IN 
ELECTRICITY AND MAGNETISM. By SILVANUS 
THOMPSON, D.Sc., F.R.S. Feap. 8vo. 45. 6d. 

MAGNETISM AND ELEC- 
By H. E. HADLEY, 

PRACTICAL EXERCISES in MAG- 
By H. E. HADLEY, 

MAGNETISM AND ELECTRICITY 
By H. E. HADLEY, B.Sc. (Lond.). 

ELECTRICITY and MAGNETISM 
By F. Ww. SANDERSON, M.A. 

A COURSE OF SIMPLE EXPERI- 
MENTS IN MAGNETISM AND ELECTRICITY. 
By A. E. MUNBY, M.A. Gl. 8vo. 15. 64. 

PHYSICAL OPTICS. By Prof. R. W. 
WOOD. 8vo. 15s. net. 


MACMILLAN AND CO. LTD., LONDON. 
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A Revolution in the Teaching of Physics. 
Price 3/6 Net. 


THE POLARITY OF MATTER. 


By ALEX. CLARK, M.A. 


Physical Phenomena explained by this new system. Electricity, magnetism, 
gravitation, cohesion, &c., are forms of one single force. 


‘Will interest all students of Physics.” —Scotswan. 


GALL & INGLIS, LONDON and EDINBURGH. 


FOREIGN SGIENTIFIG BOOKS 


supplied quickly and cheaply. 
References in principal towns at home and abroad. 


Catalogue of standard and recent works post free. 


W. MULLE R, 16 Grape 8t., New Oxford St., 


(LATE oF 59 CASTLE STREET East.) 


JOHN WHELDON & CO., 


Having acquired the few remaining Sets of 


Dr. M. C. COOKE’S 
. Comprising 1198 finely executed coloured plates, with several figures on each ° 
(Originally published at £30 8s, in parts), are offering the same for a short 
time in 8 vols., roy. 8vo, green cloth gilt, gilt top, for £12 12s. net cash, 
: or in the 76 original parts, wrappers, for £11 11s, net cash. 
(N.B.—For Foreign Orders. if the Set is to be sent by book post, 8s. should 
be added for postage.) 


88 GREAT QUEEN STREET, LONDON, W.C. 


SCIENTIFIC AND 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


LARGEST STOCK in LONDON of SECOND. 
HAND School, Mathematical, Mechanical, Botanical, 
Natural History, ELEMENTARY and ADVANCED 
SCIENTIFIC BOOKS of all kinds at about HALF 
PUBLISHED PRICE. 
CLASSICAL, THEOLOGICAL, AND FOREIGN BOOKS, 
KEYS AND TRANSLATIONS. 


BOOKS FOR ALL EXAMS. 


Ve. POOLE & CO. 
104 CHARING CROSS ROAD, LONDON. 


De” Enquiries by letter receive immediate attention. 


An illustrated monthly record of 
Anthropological Science, 1/- per part, 
10/- a year, post free anywhere. 
PRINCIPAL CONTENTS JANUARY ISSUE. 
OrictnaL ARTICLES :—Note on the Relation of the Bronze Heads to the 
Carved Tusks, Benin City (Illustrated), by T. A. Joyce, M.A.—Report on 
a Human Cranium from a Stone Cist in the Isle of Man (Illustrated), by 
W. L. H. Duckworth, M.D., Sc.D.— Notes on Excavations at Oliver's Camp 
near Devizes, Wilts (Illustrated), by Mrs. M. E. Cunnington.—Note on Stone 
Pestles from British New Guinea (with Plate A. and IIlustrarions), by Cap- 
tain F. R. Barton, C.M.G.—Review :—Greece. Murray. The Rise of the 
Greek Epic, by A. Lang.—ANTHROPOLOGICAL Notes :—International 
Congress for History of Religions.—Research in Wales and the Marches. 
Bibliography of Anthropology and Folklore.—Anthropological Expedition. 
—Dr. Roth’s Bulletins. 
London: The Royal Anthropological Institute, 3 Hanover Square. 


NATURE. 


The number for last week (January 16) contained :— 


The Cotton Plant. By F. FLETcuer. 

A Concise Work on Evolution. By R. S. 

Studies in Education. 

Maintenance of Roads. 

Our Book Shelf. 

Letters to the Editor :— 
Seismographs and Seismograms. R. D. OLDHAM.—An 
Early Acoustical Analogue of Michelson’s Echelon Grating. 
Prof. P. Zeeman.—The Inheritance of ‘‘ Acquired” 
Characters. Rev. E. C. Spicer.—The Diamantiferous 
Rock of Kimberley. Prof. T. G. Bonney, F.R.S.— 
Musical Sands. Prof. J. H. PoyNTING, F.R.S ; SIDNEY 
SKINNER.—Intensity of Spectrum Lines. A. D, CowPeEr. 

Notes on Ancient British Monuments. IW. (///us- 
trated.) By Stir NORMAN Lockyer, K.C.B., F.R.S. 

The Californian Earthquake of 1906. (///ustrated.) 

Public Clocks and Time Distribution. 

Lord Kelvin and the Royal Society of Edin- 
burgh, 

Notes. Our Astronomical Column. 

Simultaneous Observations of Jupiter. (///u:- 
trated.) By W. E. R. 

The New School of Botany, Trinity College, 
Dublin, (With Diagram.) 

On the Colouring Matters of Flowers. By Dr. IJ. C. 
Sorsy, F.R.S. 

University and Educational Intelligence. 

Societies and Academies. Diary of Societies. 

Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 72. 


| from residents abroad. 


NOTICE. 


and to residents abroad for 7d. 


NATURE for Thursday, December 26, containing an obituary. article (by Prof. Silvanus P. 

Thompson, F.R.S.) on LORD KELVIN, that for January 2, containing an Appreciation 
of his Lordship hy J. L., and that for January 16, containing the Appreciation read before the 
Royal Society of Edinburgh, can be supplied by any bookseller or newsagent at 6d. each, or 
direct by post by the publishers for 6}d., or abroad for 7d. per copy. 


I A few copies of the issue of ‘“‘ NATURE” of November 7, 1907, containing an article by 
Prof. P. Zeeman on Sir William Crookes, F.R.S., accompanied by a Photogravure Portrait of the 
subject of the article, can still be supplied to residents in the British Isles for 6}d. per copy, 


The Publishers will be pleased to send to any address on receipt of a postcard a list of 
the 36 Steel and Photogravure Portraits contained in the series of “ Scientific Worthies.” 


Proof Impressions of the Stee! Portrait of Sir William Thomson (Lord 
Kelvin) issued with ‘‘ Nature” of September 7, 1876, can still be 
supplied by the Publishers for 5s. per copy, or by post for 5s. 3d. 


OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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Leybold’s Nachfolger, 
COLOGNE. 


The only agent for the sale of, and 
the only licensee to manufacture, 


DR. GAEDE’S 
NEW HIGH-VAGUUM PUMP 


English Patent No. 17741. 
Guaranteed Vacuum: 0°00004 m.m. 


The Pump evacuates a Rontgen tube, from 

atmospheric pressure to Réntgen-vacuum, in 

24 minutes, and renders it possible to obtain 

in the shortest time the highest rarefaction 
yet reached. 


For of the Pump see 
No. 1970, Vol. 76 Pp. 340. 


£16: 10:0 


PRICE, without Mercury - 


F IELD- 


OO 
OO 


Increased distance 
between objectives. 


NEW MODELS 


ARMY, MARINE, TRAVEL, SPORT, STALKING, 
Extensive Field. Great Light Intensity. 
FUNGUS PROOF. 


oO oO Illustrated Price List T. N. post free. oO 0 
Obtainable from all Dealers in optical Instruments and from: 


CARL ZEISS, LONDON BRANCH: 


29 Margaret Street, 
Jena. Regent Street, W. 


The ‘SOHO’ REFLEX CAMERA 


(ENGLISH MADE THROUGHOUT). 


THE PREMIER REFLEX, 


For Quality, Precision, Durability, 
Simplicity. 


We make a speciality of 
REFLEX OUTFITS 


FOR 
NATURALISTS & TELEPHOTO WORK. 


Prices — 
Camera, without Lens, but with 3 Double 
Backs— 

}-plate ... £12 | £18 
Write for the 26-page Illustrated Booklet 

of the ‘SOHO’ REFLE 


5 
The Soho Focal- Plane 
(ENGLISH MADE THROUGHOUT), 

COMBINING EXTREME STRENGTH AND RIGIDITY WITH SIMPLICITY IN OPERATION. 
Made of best Mahog- 
ars covered Morocco. 

hortest Extension, 
3} ins.; Longest, 123 
ins. (in the 4-plate size). 


THE ‘SOHO’ 
FOCAL-PLANE 
HAND CAMERA. 
Including Focal-Plane 
Shutter, 3 Double 
Backs (Block Form), in 
Solid Leather Case, 
with Lock and Key, 
and Sling Strap, with- 
out Lens :— 
£10 
NEW ILLUSTRATED CATALOGUE, 12 

200 pp., Post on application. -plate ... 15 


*,* We invite Correspondence on all matters relating to Photography. 


MARION & CO., LTD., 


22, 23 SOHO SQUARE, LONDON, W. 


SELF-REGISTERING 


AND 


SELF-RECORDING 


(ELECTRICAL) 


RAIN 
GAUGES. 


THE ‘ WILSON’ 
SELF-REGISTERING 
RAIN GAUGE, 


With Improved Receiver, 
to prevent splashing. 


The ‘WILSON’ 
SELF -RECORDING 
(Electrical) 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart. 


SOLE MAKERS: 


PASTORELLI & RAPKIN, LTD. 


ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL insteomene’ 
Established 1750. Contractors to H.M. Government, 
46 HATTON GARDEN, LONDON, E.C. 
STANDARD INSTRUMENTS OF ALL KINDS. 


ILLUSTRATED PRICE LIST POST FREE. 
*,* We pay carriage and guarantee safe delivery within U.K. on all our 
Insts uments. 
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THE “ISEN” 
PROJECTION LAMP. 


Complete as Illustration, with Resistance, 
Cord, Connector and Carbons. 


(£2 15 O for 100 volts. 
PRICE... © OC for 240 volts. 
It consumes only 3 amps. 


THE CHEAPEST FORM OF HAND-FED 
ARC LAMP. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to 


The Admiralty, War, India, and Colonial Offices, &c. 


teed YOU WISH Our 
TOBE Speciality. 
i” UP TO DATE 


in Scientific Demonstrating ? 
If so, send for our full descriptive pamphlet of 
the Kershaw Science Lan- 
tern, made of best seasoned 
mahog any, French polished, 
lined asbestos and Russian 
iron. Fitted with two double 
achromatic objectives, 90” 
silvered prism, complete with 
B.T. or mixed jet, in travelling 
case. The illuminants and 
optics are selected and of the 


HELIUM VACUUM TUBE, AS SEEN WITH THE | 


BINOCULAR SPECTROSCOPE. 


The use of doth eyes in spectroscopy enables observations to be made with 
greater comfort and success, especially with faint spectra. The whole 
spectrum is seen at once, the bright lines standing out in apparent relief. | 
2@- Sir William Huggins says :—‘“‘ / am very pleased with your spectro- 
scopic opera-glass. It does all that you say of it. The whole visible 
spectrum of a vacuum-tube, or of an induction- -spark, is seen at once, lit 
brilliantly, and with great distinctness.’ size, 
J See also highly favourable report in NaturE, Dec. 5, page 115. We are the original Manufacturer ‘s No. 2 Model, 


FOR PRICE LIST OR FURTHER DETAILS APPLY TO of this Lantern. Price £10 Complete. 
Dr. W. MARSHALL WATTS, | A. KERSHAW, 
“SHIRLEY,” VENNER ROAD, SYDENHAM, S.E. | St. Columba Street, Woodhouse Lane, Leeds. 


DIRECT READING GYMOMETERS. 


DESIGNED BY 


Dr. J. A. FLEMING, F.R.S., 
FOR THE MEASUREMENT OF 


ELECTRIC WAVES, CAPACITIES, INDUCTANCES, &c. 


For full Particulars, Instructions and Prices of New Patterns, apply for List 15. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, itp. 


TYSSEN STREET, DALSTON, LONDON, N.E. 


OFFICE: WATERGATE HOUSE, YORK BUILDINGS, ADELPHI, W.C. 
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MACMILLAN & C0.’S BOOKS 


A TEXT-BOOK OF BOTANY. By | 


Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. | 
SCHENCK, Dr. A. F. W. SCHIMPER. Translated from | 


the German by H. C. PORTER, Ph.D. Revised with the | 


Eighth German Edition by W. H. LANG, M.B., D.Sc. 
With Illustrations. Medium 8vo. 18s. net. 


BOTANY FOR BEGINNERS. 


PRACTICAL BOTANY for BE- 


GINNERS. By Prof. F. 0. BOWER, Sc.D., F.R.S., and 
D. T. GWYNNE-VAUGHIIAN, M.A. Second Edition. 
Globe 8vo. 3s. 6d. 


LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. With 
numerous Illustrations. Feap. 8vo. 45. 6d. 


FIRST BOOK of INDIAN BOTANY. | 


By DANIEL OLIVER, F.R.S. With numerous Iilustra- 
tions. Globe 8vo. 6s. 6d. 

BOTANY. An Elementary Text for 
Schools. By L. H. BAILEY. With numerous IIlustra- 
tions. Extra Crown 8vo. 6s. 

BOTANY. By Sir J. D. Hooker, 


F.R.S. With Illustrations. Pott 8vo. 1s. 
The STUDENT’S FLORA of the 


BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 6d. 


STRUCTURAL BOTANY: or Organ- 


ography on the Basis of Morphology. To which is added | 


The Principles of Taxonomy and Phytography, and a 
Glossary of Botanical Terms. By ASA GRAY. §8vo. 
Ios. 6d. 

BOTANICAL TABLES. 
BUCKLEY. Feap. 8vo. 1s. 6d. 


FIRST LESSONS in PRACTICAL) 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S. | 


Pott 8vo. Is. 


THE TEACHING BOTANIST. A. 


Manual of Information upon Botanical Teaching, with an | 


outline for a general course. By WILLIAM F. GANONG. 
Crown 8vo. 55s. 


NOTES ON THE LIFE-HISTORY. 


OF BRITISH FLOWERING PLANTS. 


By LORD 
AVEBURY. Illustrated. 8vo. 155. net. 


LABORATORY PRACTICE FOR. 
BEGINNERS IN BOTANY. By W. A. SETCHELL, | 


Ph.D. Feap. 8vo. 45. 6d. net. 


The BOOK of the ROSE. By 
Rev. A. FOSTER-MELLIAR. 
Edition. Crown 8vo. 6s. 

CYCLOPAEDIA OF HORTICUL- 


TURE. By Prof. L. H. BAILEY, assisted by WILHELM 


Illustrated. 


MILLER and many Expert Cultivators and Botanists. .: 


Illustrated with over 2000 Original Engravings. In Four 
Vols. Imperial 8vo. Vol. I., A.-D. Vol. II., E.-M., 
Vol. III., N.-Q., Vol. IV., R.-Z. 215. net each. 


CYCLOPEDIAof AMERICAN AGRI- 
CULTURE. Edited by L. H. BAILEY. Fully Illus- 
trated. In Four Volumes. Vol. I., FARMS: REGION 
Sots, FARM PLANTS, ATMOSPHERE. 
2Is. net. 


MACMILLAN AND 


By. 
ERNEST EVANS. 4th Impression. Globe 8vo. 2s. 6d. | 


By A. B. 


the late 
Third 


Imperial 8vo, 


FOR STUDENTS OF BOTANY. 


A UNIVERSITY TEXT-BOOK OF 
BOTANY. By Prof. DOUGLAS HOUGHTON CAMP 
BELL, Ph.D. With many Illustrations. 8vo. 17s. net. 


THE STRUCTURE AND _ DE- 
VELOPMENT OF MOSSES AND FERNS (ARCHE 
GONIAT#). Py Prof. DOUGLAS HOUGHTON 
CAMPBELL, Ph.D. Second Edition. Illustrated. 8vo 
18s. 6d. net. 

LECTURES ON THE EVOLUTION 
OF PLANTS. By Professor DOUGLAS HOUGHTON 
CAMPBELL, Ph.D. Crown 8vo. 4s. 6¢. net. 

EXPERIMENTS WITH PLANTS. 
By Prof. W. J. V. OSTERHOUT, Ph.D. Cr. 8vo. §5. net. 


THE NEW EARTH. A Recital of the 


Triumphs of Modern Agriculture in America. By W.S. HAR- 
WOOD. With many Illustrations. Crown 8vo. 7s. 6d. net. 


~NEW CREATIONS in PLANT LIFE. 

An Authoritative Account of the Life and Work of Luther 

Burbank. By W. S. HARWOOD. Illustrated. Crown 

8vo. 7s. 6d. net. 

TIMBER and some of its DISEASES. 

| By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S. 
With Illustrations. Crown 8vo. 6s. [Nature Series. 


DISEASE IN PLANTS. By 


H. MARSHALL WARD, D.Sc. Crown 8vo. 7s. 6d. 


-BRITISH FOREST TREES and their 


SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timbe: 
Inspector to the Admiralty. Second Edition. Revised by 
Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 6d. 


GETTING ACQUAINTED WITH 
THE By J. H. McFARLAND. Illustrated. 
THE NATURE AND WORK OF 
PLANTS. By D. T. MACDOUGAL, Ph.D. Crown 8vo. 


45. 
FLOWERS, FRUITS, and LEAVES. 
By LORD AVEBURY. With numerous Illustrations. 
8th Thousand. Crown 8vo. 45. 6d. [Nature Serzes. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 
tions. By LORD AVERURY. oth Thousand. Crown 
8vo. 45. 6d. (Nature Series. 
VEGETABLE CULTURE. By Atex- 
ANDER DEAN, F.R.H.S. Edited by J. Wricutr 
With Thirty-eight Illustrations. Pott 8vo. Is. 
A PRIMER of PRACTICAL HORTI- 
CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 15 


“GARDEN FLOWERS and PLANTS. 
By J. WRIGHT, F.R.H.S. With Fifty Illustrations. 
GREENHOUSE AND WINDOW 


PLANTS. By CHARLES COLLINS. Edited by J. 
WRIGHT, F.R.H.S. With 38 Illustrations, Pott 8vo. 15 


THE CHEMISTRY of the GARDEN. 


By HERBERT H. COUSINS, M.A. With an Intro- 
duction by J. WRIGHT, F.R.H.S. Pott 8vo. Is. 


‘CO., LTD., LONDON 
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CRYSTALLOGRAPHIC MODELS 


In accordance with the new edition of the Mikroskopische Physio- 
graphie by H. Rosenbusch and E. Wiilfing, we have rearranged 


the Collection of Crystal-Models of Wood, which now consists of | 


124 models representing 78 of the minerals described in the book. 
Price £6 5 O 
1, the same manner our Collection of orientated thin sections of 
the petrographically important minerals has been essentially 
rearranged and enlarged, and now comprises 220 thin sections 
(formerly 120) of 134 different minerals. All the sections are care- 
fully examined as regards their accuracy. ... Price £19 10 O 
Smaller Collection of 170 thin sections. 
New Crystal-Models of Glass for the demonstration of the symmetry 
of etching figures, constructed by Prof. Dr. Georg Wulff of 
Warschau. Set of 16 Models. ... ca 


dodecahedron and its plane-angles, constructed by Prof. Dr. 
Hintze of Breslau. oa .. Price £1 10 O 
New Model for the demonstration of the circular-sections of the 

triaxial ellipsoid, constructed by Prof. Dr. Hintze of Breslau. 
Price £1 5 O 


We draw attention to our //lustrated Crystallographic Catalogue | 
No. 19, and to the supplement to our general catalogue, con- | 
taining new arranged technological and chemical-mineralogical | 


collections; collections of ore deposits; collections for the 
demonstration of the weathering of rocks and the forming 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY, 


EsTABLISHED 1833. ESTABLISHED 1833. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 284 Western. Tel. Add., Meteorites,’ London. 


BIRKBECK BANK 


ESTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, wW.C. 
923 PER CENT. INTEREST 


allowed on Deposit Accounts. 


® PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars. POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


Price £13 10 O | 


‘i Price £3 10 O | 
New Model for the deduction of the figure of the faces of the | 


SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natural 
History. 


Specimens preserved and mounted by 
first-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, W.C. 


SAVAGE CURIOSITIES. 
ETHNOGRAPHICAL SPECIMENS. 


Stock of over 17,000 Specimens of Weapons, Implements, Ornaments, 
Dress, Idols, Musical Instruments, &c., &c., used by all the Races of 
Mankind, for sale at very low prices. All objects guaranteed genuine. 
Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., 
prices from 25s. ; also mounted Horns.—Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, 4d. monthly, 3s. 6d. 
yearly. Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


Sales by Auction. 


SALES OF MISCELLANEOUS PROPERTY. 
MR. J. C. STEVENS begs to announce 


that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the disposal of MICRO- 
SCOPES, SLIDES, and OBJ ECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 
On view Thursday 1.30 to 5.30 and morning of Sale. 


POST FREE, REDUCED PRICE LISTS of all kinds of 
Cabinets, Showcases, 

Oval, Round & Rectangular Glass-capped 
Boxes, Card Trays, Wood Tablets, 
Glass Tubes, 

Geologists’ Hammers and Chisels. 


Estimates free for all kinds of Geological, Mineralogical, 
Microscopical and Entomological Apparatus. 


w. J. SHAW, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


(Ten minutes’ walk from Chancery Lane ‘* Tube” Station.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


SUBSCRIPTIONS TO ‘* NATURE.” 
& s. d.| To act Praces ABproap:— 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Edatorial 
Communications to the Editor, The telegraphic address of NATURE is “‘ Puusis,’’ LONDON. 7Ze/ephone—GERRARD, 8830. 


CHARGES FOR ADVERTISEMENTS. 
Lande 4s. d. 


*Three Lines in Column - O 2 6 Quarter Page, or Half 
a 4 a Column ‘ - 115 O 
ne Sixteenth Page,orKighthCol. 
One Eighth Page, or Quarter Halfa Page, oraCol. 3 5 0 
A - 018 6. Whole Page 6 60 


Yearly . - Yearly . 
Half-yearly 014 6 Half-yearly . 
Quarterly . 0 7 6| Quarterly ches 
(A charge of 6d. is made for changing Scotch and Irish Cheques). * The first line being in heavy type is charged for as Two Lines. 
Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 15. 9d. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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THE BAUSCH & LOMB 


world-famed 


Microscopes & Accessories. 


STANDS Sano CENTRIFUGES. 


Complete for | 
or all classes of Histology and | Singie and Double 
work, from Speed, Water and 


Bacterivlogy, | 
38/6 to £50. Electric Power. 


£18 17 10 
¥ | (Separate Illus- 


wis trated List post 
OBJECTIVES. 


free.) 
1/6th 


Dry. 
30/- 
1/16th 


MICROTOMES 


| of all Grades, from 

the simplest (yet 
practical and 
effective) at 


20/- 
(Separate 


trated List post 
free 3d.) 


2/3rds 
Dry. 
15/- 
Oillmm. Oil Imm. 
100/- iS0/- 
Corrected for 160 
m/m Tube Length 
(See Complete 
Catalogue.) 


COMPLETE ILLUSTRATED MICROSCOPICAL CATALOGUE 


(84 pp.), 3 Stamps to cover postage, from the SoL—E REPRESENTATIVES 
of Bauscn & Lomp Optica Co., for U.K. and Colonies, 


A. E. STALEY & CO. 


Contractors to the British, Indian, and Colonial Governments, 
Principal Hospitals, Colleges, and Schools of Bacteriology. 


19 Thavies Inn, Holborn Circus, 
LONDON, E.C. 


RYLEY’S STEAM HEATER 


Regd. No. 5135. 


FOR SPECIFIC HEAT EXPERIMENTS. 


REC? T&M 

The substance to be heated is placed in the inner vessel, with 
the cork attached, which is then tightly fitted into the outer 
copper vessel after filling with water. The slide valve is 
opened until the substance is heated, and afterwards closed to 
prevent any leakage, at the same time removing from the source 
of heat, 

The apparatus can then be inverted and the substance emptie:| 
direct into Calorimeter. Should any hot water escape at the 
valve it will be prevented, by the hood, from entering the 


Calorimeter. 
SUPPLIED BY 


TOWNSON & MERCER, 


34 Camomile Street, LONDON, E.C. 


THE “UNIVERSAL” SET OF 
METEOROLOGICAL INSTRUMENTS 


STAINED 
DEAL CASE, 


with place 
for each 

Instrument, 

containing : 


Rain 
japanned 
funnel, with 
turned brass 
edge, sin. 
diameter, 
glass bottle 
receiver, and 
graduated 
glass 
measure. 


5. Wet and 
Dry Bulb 


1. Aneroid 
Barometer, 
metal frame, 
5in. enamel 
dial. 


2. 8in. Box- 
wood Bevel 
Edge Ther- 


mometer, 
F.&C. 


Thermo- 
meter 
(Mason's 
Hygromster), 
on boxwood 
scale, in 
metal 
3 Maximuin weather- 
and } | protecting 
Minimum | case. 
Registering 
ermo- 
meter (Six’s 
form), in 


scale 


6. Record 

Calender 

for twelve 
months, with 
weather- indication 
protecting ala) columns for 
case with \ 7 each 


magnet. instrument. 


Price, complete as illustrated, £2 O O 


JAS. WOOLLEY, SONS & Co., Ltd., 


VICTORIA BRIDGE, MANCHESTER, 


Chemical and Physical Apparatus of every description. 
PURE CHEMICALS AND REAGENTS. 


THE SMALLEST 
TWIN-LENS REFLEX 


is THE STEREOSCOPIC COMPANY’S 
NEW 
MODEL. 


Weight only 37 oz. 
Size, closed, 5” x 5” x7”. 


Full sized Focussing 
Finder. 


Reversing Back. 

Instantaneous Shutter, 

Speed from 1 sec. to 
1/250” 


Rack Focussing and 
Rising Front. 


} Daylight Loading Films 
Plates. 


FULi PARTICULARS (6 F) FREE from 
The LONDON STEREOSCOPIC CO., 
106 & 108 
REGENT STREET, W. 


rrntea by RICHARD CLAY AND Sons, LIMITED, at MA & 5 bread Street Hill, Queen Victona street, in the City of London, and published by MACMILLAN 


anp Limiiep,at St. Martin’s Street, london, 


W.C., and THE MACMILLAN Company, €6 Fifth Avenue, New York.—Tuurspay, January 23, 1908. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorRvswortn. 


No. 1996, VoL. 77] THURSDAY. JANUARY 30, 1908 _[PRIcE SIXPENCE 
a Kegistered as a Newspaper at the General Post Office. 2. (All Rights are Reserved. 
with 
outer 
ve is 
2d to % Demy 4to, with Portrait and 28 Plates, 25s. net 
Jurce 
THE WORK OF 
ptied 
t the . 
the OHN SAMUEL BUDGETT 
is Balfour Student of the University of Cambridge 
< — Edited by J. GRAHAM KERR 
a. v Fd At a meeting of friends of the late John Samuel Budgett 
% held at Cambridge on February 8th, 1904, it was decided 
(| | a to perpetuate his memory by the publication of a Memorial 
QA volume. which should contain reprints of his various 
7 Zoological Papers, together with descriptions of the more 
pi important material brought back by him on his various 
expeditions. This volume, which is now ready, contains 
~ a Collection of his Zoological Papers, together with a 
» Biographical Sketch by A. E. Shipley, F.R.S., and 
O Contributions by Richard Assheton, dward J. Biles, 
— T. Browne, J. Herbert Budgett, and J. Graham 
err. 
———— ja = = CAMBRIDGE UNIVERSITY PRESS WAREHOUSE 
London, Fetter Lane: C. F. Clay, Manager 
NEWTON & co., Gelclane to the King, 


3 FLEET STREET, LONDON. 


-NEGRETTI & ZAMBRA’S 


Meteorological 


APPARATUS 


ILLUSTRATED AND DESCRIBED.” 


Being a description of:.the method of 
‘use and price of over 300 pieces of 
apparatus used in Microscopy. 
Price 1/=, which will be refunded if 
goods value 20/- be purchased. 


R. & J. BECK, uo Full particulars post free on application nd 
68 CORNHILL, LONDON, E.C.}| 38 HOLBORN VIADUCT, B.C, 


a Branches : 45 CORNHILL, E.C.; 122 REGENT ST., W., LONDON, 
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LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Eight Years, about 300 
Students of University Tutorial College have 
passed London University Examinations, 

Prospectus and guide may be had post free from the 
PRINCIPAL, University Tutorial College, 32 Red Lion Square, 
Holborn, W.C. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
Courses of Study under Recognised Teachers of the University of 
London for Degrees in Science and in Arts. 
A. McKenzig, Ph.D., D.Sc., M.A. 
Chemistry... Wann, B.Sc. 
A. Gairritus, D.Sc. ; D. Owen, B.A., B.Sc. ; 
ng B. W. Crack, B.Sc. 
~- D.T. Gwynne-VauGuan, M.A. 
«. H. W. Unrtuank, B.A., B.Sc. 
i; W. Evans, D.Sc. ; A. M Davies, D.Sc. 
. H. Smart, M.A.; C. V. Coates, M.A. 
. A. Wricnt, M.A.; G.S. Ropertson, M.A. 
. E. Kastner, B.és.L. 
. L. Mitner-Barry, M.A. 
G. G. CutsHoim, M.A., B.Sc. 
ry T. SeccomBe, M.A. 
Logic Armitace-Smith, M.A., D.Lit. 
Economics; \G. C. Rankin, M.A. 


Assaying. Metaliurgy. Mining. G. Parcuin, A.R.S.M. 
Calendar 3d. ( post free 5d.), on application to the Secretary. 


° 
Mathematics “ 


THE GROCERS’ COMPANY’S 
SCHOLARSHIPS. 


With the object of encouraging original research in Sanitary Science, the 
Grocers’ Company offer two Scholarships, each of £300 a year, with an 
allowance to meet the cost of apparatus and other exp in i 
with the work, tenable for one year, but renewable for a second or third 
year, subject to the conditions of the scheme under which they are 
established. 

The next election will take place in May, 1908. 

Applications must be sent in before April 1 to the CLERK OF THE 
Grocers’ Company, Grocers’ Hall, London, E.C., from whom a form of 
application and fucther information may be obtained. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Rees, not exceeding £20 per annum, will be awarded at this College in 


March, 1908. 

The E ination ¢ es Tuesday, March 1o. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 
particulars apply to Dr. Hatcuetr Jackson, Keble College, 

xford. 


BOROUGH OF WIDNES. | 
MUNICIPAL DAY SECONDARY SCHOOL. 
Principal: Mr. J. A. Coorer, B.Sc., F.R.G.S. 


Applications are invited for the t of ASSISTANT MASTER in the 
above (Mixed) School from Graduates (preferably in Honours). Good 
qualifications in some of the following subjects are essential :— Mathematics, 

hemistry, Physics, Initial salary, £130—£170, according to length of 
previous experience in Secondary Schools, increasing by £10 per annum to 

200, and it specially recommended to £220, according to the scale of the 
Lancashire County Council. The candidate appointed will probably be 
rec 1ired to undertake duties in the Evening Technical School for not more 
than six hours per week. Additional remuneration is paid for this work at 
the rate of ss. per hour. Preference will be given to those whose education, 
training, and experience have been in ion with S dary School 
An interest in games is desirable. 

Forms of application ~~ be obtained from the undersigned on receipt of 
a stamped addressed foolscap envelope, and must be returned to the 
Principat on or before February 18. 

Town Hall, 

Widnes. 


H. S. OPPENHEIM, 
Town Clerk. 


THE GOVERNMENT OF CEYLON 


REQUIRE a SCIENCE MASTER for the ROYAL COLLEGE, 
COLOMBO, to teach Chemistry and Physics for. London University 
Pass Examinations, ae the Inter. B.Sc. Salary, £350, rising to 
4450. by annual increments of £25 subject to deduction of four per cent. 
contribution to pensions of widows and orphans of Government 
fficers. ree: passage. to Post pensionable. Candidates 
shouldbe: between 24 and 35, honours graduates in science of a 
yexsity cofsthe United Kingdom, wfth not less than three years’ 


t ing: experience. 
Applitations should be sent before February 15 to the AssisTANT 
Colonial Office, S.W., and envelopes should be 
pine beg the name of the post applied for. Copies only of testi- 
mo {hotgmore than six). 


UNIVERSITY COLLEGE, BRISTOL. 
DEMONSTRATOR OF PHYSIOLOGY. 


APPLICATIONS for the above post are invited on or before 
JTANUARY 
For particulars apply to the R&GIsSTRAR, 


B.A. anno B.Sc. EXAMS. 


MATRICULATION, INTERMEDIATE, FINAL. 

PREPARATION by CORRESPONDENCE (residence abroad no 
impediment) and ORAL TUITION on a THOROUGHLY INDI. 
VIDUAL SYSTEM. Fees based on success. 

The STAFF includes Graduates of Oxford, Cambridge, London, and 
Royal Universities, Science Medallists, Prizemen, Scholars, &c. 

SINGLE SUBJECTS TAKEN: Science, Mathematics, Logic, 
Psychology, Political Economy, Latin; Greek, French, German, &c. 

For terms, &c., address Mr. J. CHARLESTON, B.A. (Lond. and Oxon.) 
Burlington Correspondence College, Clapham Common, London, S.W. 


PU Pi LS GOLD ASSAYING, and General 


CHEMICAL, METALLURGICAL, 
and COMMERCIAL ANALYSIS. 
Students, Pupils and Gentlemen having only a short time at their disposal 
can obtain special instruction and practice in above. 


2 PROFESSIONAL CERTIFICATES GIVEN. 
Moderate Terms. Prospectus and Terms on application. 


L. SCHLUND, M.A., A.I.M.M. (late H. W. Martin), 
CHEMIST, METALLURGIST AND MINING ENGINEER, 
The London Metallurgical Laboratory & Assay Office (Est. 1887), 
32 & 34 CLERKENWELL ROAD, LONDON, E.C. 


THE HACKNEY INSTITUTE. 


The Governors of the Hackney Institute invite aggteetions for the 
appointment of HEAD of the PHYSICS and ELECTRICAL ENGIN- 
ERING DEPARTMENT of the Hackney Technical Institute, Dalston 
Lane, N.E. Salary, £300 per annum. 
Form of application will be sent on receipt of stamped addressed foolscap 
envelope, and must be returned not later than February 19, 1908, endorsed 


“ Application for Appointment.” 
” oe A. CREW, Clerk to the Governors. 
Dalston Lane, London, N.E., 
January 27, 1 


TO SCIENCE AND MATHEMATICAL 


MASTERS. Required at once, an Assistant Master for Science and 
Mathematics. Secondary School and P.T. Centre. Commencing 
Salary, £120. (No. 933). Master required with special qualifications 
in Mathematics. To commence dutiesnext Term. Secondary School. 
Commencing terre 4130. (No. 934). Junior Science Master 
required at Mid-Term, Elementary Science and Mathematics. 
Salary, £100. For particulars of the above, address :—GrirFITIIS, 
Situ, Powett & Situ, Tutorial Agents (Estd. 1833), 34 Bedford 
Street, Strand, London. Graduates in Science or Mathematics and 
other well-qualified masters seeking posts for the Term commencing afte: 
Easter should apply at once, giving full details as to qualifications, &c. 


THE ROYAL AGRICULTURAL 
COLLEGE, CIRENCESTER. 


A new PRINCIPAL of the COLLEGE will be required at the end of 
the ensuing Summer Term. Applications for the post, accompanied by 
copies of not more than six testimonials, must be addressed forthwith to 
E. B. HayGartu, Secretary to the R. A. College, Cirencester, from whom 
all particulars may be obtained. 


THE UNIVERSITY OF SHEFFIELD. 
APPOINTMENT OF DEMONSTRATOR IN BOTANY. 


The Council are about to appointa DEMONSTRATOR in BOTANY. 
Salary, £150 per annum. 
_ Applications should be made to the undersigned, from whom further par- 
todas may be obtained, not later than February 22, 1908. 


W. M. GIBBONS, Registrar. 
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A Resident Science Mistress is required 


immediately after Easter. A Graduate or equivalent preferred. Ele- 
mentary Botany and Practical Biology essential. Salary according to 
ualifications and experience.—Forms of application may be obtained 
rom the Principat, Training College for Schoolmistresses, Darlington, 


SECOND-HAND BOOKS at Half Prices!! 


New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, MATHEMATICS, and NATURAL 
HISTORY, and for all Examinations (Elementary and Advanced). 
Sent on approval. Lists free. State wants. Books bought ; best prices 
given.—W. & G. Foye, 135 Charing Cross Road, London, W.C. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). Modern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge Type-writing Agency, 
10 Duke Street, Adelphi, W.C. 


FOR SALE, BY ORDER OF EXECU- 


TORS.—Kneehole Desk, painted oak, with green leather top and drop 
leaves, total surface area 7 feet 4 ins. X 3 feet 2 ins., fitted at each 
end with 3 ordinary drawers, and in front with 15 drawers with glazed 
dust-proof covers, cork lined, the 3 lower ones having second trays, 
stocked with miscellaneous collection of foreign and British butterflies, 
moths, rare beetles, and other insects in fine condition, shells, &c. Also 
8 cork-lined bookwise boxes full of miscellaneous insects in fair con- 
dition. The above lot, 40 guineas. Monocular Microscope (Baker) 
with 2 powers (4 in. and 2 in.), live box, revolving table, &c., in locked 
mahogany box, 113 X 7x6. Also lamp for same in box. Price 
together, £5 5s. Also Microscopist’s mahogany-fitted case for pre- 
paring and mounting slides (Collins): £1. Also nest of 20 Slide 
Drawers, 9 ins. X 1oins., and extra deeper one for materials, pitch 
pine with glazed lock door in front, outer dimensions 154 X 12 X 10, 
with 700 miscellaneous slides, comprising very fine collection of named 
gallinsects. £10 ros. Also 41 beautifully coloured Lantern Slides by 
Newton and E. G. Wood (plate 34 x 3 ins., in mahogany frame 64 x 4), 
depicting scenes and characters in Eastern Countries—Persia, Egypt, 
&c.—with descriptions for lecturer. £2.—ROTHERA AND Sons, 
Solicitors, Nottingham. 


£6. 


DO YOU WISH 


BE 


Our 
Speciality. 


UP TO DATE 
in Scientific Demonstrating ? 


If so, send for our full descriptive pamphlet of 
the Kershaw Science Lan- 
tern, made of best seasoned 
mahogany, French polished, 
lined asbestos and Russian 
iron. Fitted with two double 
achromatic objectives, 
silvered prism, complete with 
B.T. or mixed jet, in travelling 
case. The illuminants and 
optics are selected and of the 
— & very highest quality. 

Also in — size, 
We are the original Manufacturers oO. 2 el, 
of this Price £10 Complete. 


A. KERSHAW , 
St. Columba Street, Woodhouse Lane, Leeds. 


SECOND-HAND MICROSCOPES. 


Watson’s Royal, with Holoscopic objectives and eyepieces. Swift’s 
Bacteriological, mechanical stage, &c., £14 15s. &c. 


SECOND-HAND TELESCOPES. 


44-in. Equatorial by Cooke, with driving clock, on iron column, £75. 
3-in. Grubb Equatorial, £12 10s. 
size, 75s. ; 3-in., 95s. ; 3$-in., £9 15s. 3 4-in., £25. &c. 


CLARKSON’S SECOND-HAND OPTICAL MART, 


Small astronomical, 45s. larger 


338 HIGH HOLBORN, LONDON (Opposite Gray's Inn Rd.). 


A NEW LIST OF 
NATURAL HISTORY 


SPECIMENS. 


POST A New Classified List (Pp. 36) of Biological Material POST 


embracing osteological material, models and casts. 


FREE mounted spirit specimens, embryos, class work FREE 
his 


material, type collections, &c., is now ready. T 
should be in the hands of every museum curator and 


teacher. 
ROBERT BROGDEN, 28 Colville Square, Lendon, W. 
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YOST 


the TYPEWRITER fo: 


BEAUTIFUL WORK. 


No Ribbon. 
No Complications. 


Strong. 
Light Touch. 


Cash or Instalments. 
Write for Terms. 


THE YOST TYPEWRITER CO., Lr. 


Head .Office :— 
50 HOLBORN VIADUCT, LONDON, E.C. 


RADIUM 
IN ALL STRENGTHS 


From 40-7,000 Units (for demonstration purposes) 
To 1,800,000 Units (for the most critical research work) 
IN TUBES OF 2}, 5, AND 10 MILLIGRAMMES. 


RUBIES AND SAPPHIRES 


Reconstructed from Small Real Stones by a New Process. 
Cost about 1/20 to 1/30 of naturally mined Stones. 

These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable from Nature’s product, 
As exhibited at the Royal Institution. 
SAPPHIRES-—EITHER BLUE OR PINK. 

Full particulars and prices on application. 


Pitchblende, Radio-Active Mud, | Germanium, 


Carnotite, | Electroscopes, | Cesium, 
Aeschynit, | Monazit, Beryllium, 
Emanium, Monazit Sand, Euklas, 
Samarskite, Carborundum, Hiddenit, 


Zine Sulphide. 1 Wagnerit, 
Radium Residue, | Phosgenit 


Polonium, Thorionite, | Voleanic Dust, 

Calcium Metal, Lithium Metal, | Voleanie Mud, 

Flexible Sand- Rubidium, | Minerals in 
stone, | Tantalum, | boxes, &c., &c. 


pe NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, 
giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, Ww. 
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PHCENIX ASSURANCE COMPANY, LIMITED. 
Head Offices : 19 & 70 LOMBARD STREET, E.C. 


ESTABLISHED 1782. 
Total Assets exceed - &7,000,000 
Claims Paid exceed - &244,000,000 
FIRE, LIFE. ACCIDENT. 


Workmen’s Compensation, Fidelity Guarantee, Burglary 
&c. The most favourable Terms and the Lowest Current 
Rates of Premium are offered by this office. 


PROMPT AND LIBERAL SETTLEMENTS. 


BIRKBECK BANK | 


EsTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
2} PER CENT. INTEREST 
allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars. POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


CRUCIBLES, SCRAP, 
PLATINUM 
FOIL, RESIDUBS, &c. 
PURCHASED AT HIGHEST PRICES. 


L. SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp South, F.E.S., 
With the Assistance of 
Rosert Apk1n, F.E.S. Dr. D. Suarp, F.R.S., F.E.S., &c. 
W. Lucas Distant, F.E.S., &c. G. H. VERRALL, F. 8, 
Epwarp A. Fircn, F.L.S., F.E.S. | W. F. Kirsy, F-E.S. 
F. W. Frouawk, F.E.S. G. W. KirKavpy, F.E.S. 
MarrtTIn Jacosy, F.E.S. W. J. Lucas, B.A., F.E.S. 
Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes :!n 
— of interest pertaining to the Entomology of various parts of tze 
world. 
Published on the first of each month. Price 6d. Subscription, 6s. per 
annum post free to any country. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


NOTICE. 
Announcements of Births, Marriages and Deaths are 
inserted in the advertisement pages of ‘‘ Nature” at 
3s. Od. for two lines of eighteen words. Each 
additional line of nine words costs Is. All orders 
should be accompanied by remittance to cover cost. 


OFFICE OF NATURE, ST. MARTIN’S ST., LONDON, W.C- 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly. 
Edited by G. C. Cuampion, F.Z.S., E. Coun, F.E.S., 
Ww. Ww. Somme, D.Sc., M.A.. F.L.S., G. T. Porritt, F.L.S., 
E. Saunpers, F.R.S., J. J. Watker, M.A., R.N., F.L.S., and 
Lorp Wa sinGHaM, M.A., LL.D., F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 
1 Paternoster Row. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 


POTENTIOMETERS. 
SPECTROMETERS. 


STUDENTS’ 
SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
ELECTROMETER, NEW PATTERN. 


S56 CHARING CROSS 


ROAD, LONDON, W .C 


MICHAEL FARADAY. | SIR 
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SIR CHARLES LYELL. 

SIR CHARLES WHEAT- 
STONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NOR- 
DENSKJOLD. 


JEAN 
DUMAS. 


HOLTZ. 


WILLIAM HARVEY. 
| SIR GEORGE B. AIRY. 
SIR GEORGE GABRIEL | J. LOUIS R. AGASSIZ. 
BAPTISTE ANDRE 


SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 
SIR: C. W. SIEMENS. 
HERMANN L. F. HELM- | JOHN COUCH ADAMS. 
JAMES JOSEPH SYLVESTER. 
q The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof. von Kélliker, 
Prof. S. Newcomb, Sir W. Huggins, Lord Rayleigh, Prof. Suess, and Sir Wm. 
Crookes belong to a New Series and are Photogravures. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; or the Series 
of 36 Portraits in a Handsome Portfolio for £9 5s., carriage paid. The Portfolio may be “ 


Cheques and Money Orders payable to MA CMILLAN & CO., Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 


*SCIHNTIFIC WORTHIKES. 


The following is a list of the Steel and Photogravure Portraits that have appeared in the above Series :—- 
JOSEPH DALTON | DMITRI IVANOWITSH MEN- 


DELEEFF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE, 
LORD LISTER. 
STANISLAO CANNIZZARO. 
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LORD RAYLEIGH. 
EDUARD SUESS. 
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MATHEMATICAL BOOKS. 


Just Published. 


Gratis on Application, 
Catalogue 35. 


SECOND-HAND MATHEMATICAL AND | 


PHYSICAL BOOKS. 


104 pp. Contents: Journals; Books printed before 1800 (an | 
important section); Mathematical Pamphlets; Books printed 


since 1800. 


W. HEFFER & SONS, CAMBRIDGE. 


JUST PUBLISHED. 


8vo, boards, Is. net. 


THE SLING. 


Remarks in connection with Lectures delivered in the 
Royal Institution, MAY, 1905, to JUNE, 1907, 


By WM. LEIGHTON JORDAN. 
Loxpon : SIMPKIN, MARSHALL, HAMILTON, KENT & Co., Ltd- | 


NATURE. 


The number for last week (January 23) contained :— 

Manx Archeology. 

Chemical and Physical Tables. By T. H. L. 

A New Text-book of Psychology. By W. B. 

Our Book Shelf. 

Letters to the Editor :— 
The Stresses in Masonry Dams. H. M. MARTIN; SIR 
OLIVER Lopcg, F.R.S.; Prof. KARL PEARSON, F.R.S. 
—The Nature of y and X-Rays. . Prof. W. H. Bracc.— 
Drifted Ice-crystals. (///ustrated.) Dr. WALTER LEAF. 
— The Interpretation of Mendelian Phenomena. H. H. 
O’FARRELL.—Musical Sands. Carus-WILSON.— 
Filtration of Rain Water. ENQUIRER. 

The Highland Overthrusts. (///ustrated.) By Prof. 
J. W. Grecory, F.R.S. 

The Total Solar Eclipse of January 3, 1908. By 
Dr. WILLIAM J. S. LocKYER. 

The British Science-Guild. 

J. Macfarlane Gray. 

Notes. Our Astronomical Column. 

Science at Recent Educational Conferences. 
G. F. DANIELL. 

The Interdependence of Medicine and other 
Sciences. By Prof. W. H. Wetcn. 

Rainfall and Water-Supply. By Dr. H. R. MILL. 

University and Educational Intelligence. 

Societies and Academies. 

Diary of Societies. 

Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 74. 
from residents abroad. 


Croshy Lockwood & Son’s New Books. 


Just Published, 258 pages, 145 Illustrations, Demy 8vo, 
cloth, 10s. 6d. net. 


WIRELESS TELEPHONY 


IN THEORY AND PRACTICE. 
By ERNST RUHMER. 
Translated from the German by 
JAMES ERSKINE-MURRAY, D.Sc., F.R.S.E., M.I.E.E. 
With an Appendix by the Translator. 


Just Published, 338 pages, 136 Illustrations, Demy 8vo, 
cloth, 10s. 6d. net. 


A HAND-BOOK of WIRELESS TELEGRAPHY: 
ITS THEORY AND PRACTICE. Fir the Use of Electrical 
Engineers, Students, and Operators. By JAMES ERSKINE- 
MURRAY, D.Sc., ¥.R S.E., M.1.E.E. 


Just Published, 466 pages, 277 Illustrations, Large Crown 8vo, 
cloth, 5s, net. 

THE ELEMENTS of ELECTRICAL ENGIN- 
EERING: A First Year’s Course for Students. By 
TYSON SEWELL, A.M.1.E.E., Lecturer and UVemonstrator in 
Electrical Engineering at the Polytechnic, Regent Street, London. 
Fourth Edition, Revised and Enlarged. 


Just Published, 466 pages, 272 Illustrations, 246 Tables, 
Fcap. 8vo, leather, 7s. 6d. net. 

A POCKET-BOOK of ELECTRIC LIGHTING 
AND HEATING. Comprising Useful Formule, Tables, Data, 
and Particulars of Apparatus and Appliances. For the Use of 
Central Station Engineers, Contractors and Engineers-in-Charge. 
By SYDNEY F. WALKER, R.N., M.I.E.E., M.Inst.C.E., &c. 

‘* The Electrical Engineer’s vade mecum for apparatus and appliances 

—thei: sizes, weights, efficiencies, dimensions, &c.” 


London: CROSBY LOCKWOOD & SON, 
7 Stationers’ Hall Court, E.C., and 121a Victoria Street, S.W. 


Crown 8vo. 108 pages. 50 illustrations. Price 1s. 
Set of Models of Far, 10s. 6d. 


SOUND AND RHYTHM, 


By W. EDMUNDS, M.A. (Cantab.). 
“ This is an admirable little book. The elements of physiological: acous- 
tics are described with remarkable lucidity and accuracy, and there isa 
wealth of illustration both in the text and in the diagrams.” —Nature. 


BAILLIERE, TINDALL & COX, 
8 Henrietta Street, Covent Garden, London, W.C. 


| SCIENCE OF NATURE-HISTORY. 


(First and standard work on the science of nature-history.) By N. J. 
READYMONEY.—London: The Times of India Office, 121 Fleet 
Street, E.C. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 

Edited by GEO. H. CARPENTER, B.Sc., R. LLOYD 
PRAEGER, B.A., and ROBERT PATTERSON, F.L.S. 
Annual Subscription, 5s. Post Free to any Address, 
Dublin: EASON & SON, Ltp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 

London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Ld. 


Telegrams : 
‘* Publicavit, London.” 


SUBSCRIPTION, 


London: H. K. LEWIS, 


LEWIS’S CIRCULATING 
“aa SCIENTIFIC LIBRARY. 


Covering the subjects of Astronomy, Biology, Botany, Chemistry, Electricity, Engineering, Geography, Geology, 

Microscopy, Mining, Philosophy, Physics, Physiology, Sociology, Travels, Zoology, &c., in addition to EVERY 

BRANCH of MEDICAL SCIENCE, NEw WorkS and NEw Epitions being added to the Library immediately on publication. 

TOWN OR COUNTRY, 
Full particulars, List of Recent Additions, &c., post free on application, 

THE LIBRARY READING-ROOM is open daily for the free use of all subscribers. 

136 GOWER STREET, 


Telephone : 
10,721 Central. 


FROM ONE GUINEA. 


wy .c. 


Agent for the Examination Papers of the University of London. 
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MACMILLAN & CO’S NEW BOOKS. 


RAMBLING RECOLLECTIONS. 


By Sir HENRY DRUMMOND WOLFF, G.C.B., G.C.M.G., iate British Ambassador in Spain. 
With Photogravure and other Illustrations. 2 Vols. 8vo. jos. net. 


TIMES.—* At every turn they bring us into contact with people and things that must interest all who care for character 
and political history, . . . The book, as we have said, well deserves to be read, and it is certain to interest a large public. 


B. L. PUTNAM WEALE’S NEW BOOK. 


THE COMING STRUGGLE IN EASTERN ASIA. 


**Manchu and Muscovite,” ‘‘ The Reshaping of the Far East,” ‘‘The Truce in the East.” With numerous Illustrations 
and a Comprehensive Map. 8vo. 12s. 6d. net. 


PROFESSOR F. O. BOWER’S NEW BOOK. 
THE ORIGIN OF A LAND FLORA, 4 Tory, based upon the Facts of Alternation. 
By F. 0. BOWER, Sc.D., F.R.S., Regius 
Professor of Botany in the University of Glasgow. With numerous Illustrations. 8vo. 18s. net. [ Tuesday. 
SECOND EDITION, REVISED AND ENLARGED, NOW READY. 


SELF-INSTRUCTION IN THE PRACTICE AND THEORY OF 


NAVIGATION. By the EARL OF DUNRAVEN, Extra Master. Second Edition. 3 vols. 8vo. Vols. I. and 
II., 17s. net. Vol. III., 8s. 6d. net. 


RESISTANCE OF SHIPS AND SCREW PROPULSION. 


By D. W. TAYLOR, Naval Constructor, U.S. Navy. 8vo. 10s. net. 


PRACTICAL INTEGRATION FOR THE USE OF ENGINEERS, 


&e. By A. S. PERCIVAL, M.A., Author of ‘ Optics,” &c. Crown 8vo. 2s. 6d. net. 


THE GUARDIAN.—** This book should be useful to students who wish to acquire a sufficient acquaintance with the 
methods of the integral calculus to enable them to employ it in physical investigations.” 


THE INTERNATIONAL GEOGRAPHY. New 
8vo, complete, 12s. net.. The following Sections are issued separately with Exercises and Examination Papers in the 


Text. —I. British Isles, 1s. II. Europe, 2s. 6a. III. Asia, 2s.. IV. Australia, 1s. 6@. V. North America, Central 
America, and the West Indies, 2s. VI. South America, Is. 6@. VII. Africa, 2s. , 


*,* Please write for detailed Prospectus. 


APHORISMS AND REFLECTIONS FROM THE WORKS OF 


Selected by HENRIETTA A. HUXLEY. With Portrait. “Pott 8vo. 2s. 6d. net. Also Cloth 
1A H. HUXLEY. elegant, 2s. 6d. net, or Limp Leather, 3s. 6d. net. [Golden Treasury Series. 


INTRODUCTION TO HIGHER ALGEBRA. pocuen 


Prepared for Publication with the 
Cooperation of E. P. R. DUVAL. 8vo. 8s. net. 


THE 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
SIxPENCE MONTHLY. YEARLY VOLUME,:7s. 6d. NET. 
PRINCIPAL CONTENTS FOR FEBRUARY. 


The Training of Teachers—A Public Danger. By Prof. H. E. Armstrong, Ph.D., LL.D., F.R.S.—Psittacus 
Loquitur. By Harold W. Atkinson, M.A.—School Atlases and Hand-maps. By J. F. Unstead, M.A., F.R.G.S.— 
Simple Scientific Apparatus Designed by Teachers. ([llustrated.)—Headmasters on the New Regulations for 
Secondary Schools.—On Corporal Punishment. II. By A Headmaster.—Manual Instruction in Wood. A Course for 
Secondary Schools. I. (Illustrated.) By J. W. Riley.—The Education of Girls, —The Christmas Vacation Educational Conferences : 
Greek at Entrance Scholarship Examinations; Nature-study and Botany; Manual Work in Lower Classes; 
Medical Inspection of Schools; The Teaching of Housecraft; Pupil Teachers in Secondary Schools; The 
Teachihg of Modern Ivanguages ; The Teaching of English ; Secondary-school Teachers as Civil Servants; The Teaching of 
Mechanics ;;The*Teaching of Physics.—The Teaching of History. By H. J: Snape, M.A.—Correspondence : What is 
Elementary Algebra? By Edwardes, B.A.; S. Barnard, M.A.—Solution of Triangles. (Illustrated.) By 
C. H. Hardingham,Chemistry as a School Subject. By C. A. Pauls, M.Sc.—Parallel Grammars. By Prof. John 
Adams, M.A., B.Sc.—‘* League of the Empite” Prizes. ‘By E. M. Ord Marshall. 


MACMILLAN AND CO., Ltp., LONDON. 
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TRANSPARENT QUARTZ GLASS 


Kept 


BASINS, BEAKERS, CRUCIBLES, FLASKS, TUBING, &c., 
in Stock. 


Apparatus Constructed to Special Designs. 


S2 HATTON GARDEN, LONDON. 


SILICA SYNDICATE, 


ISOCHROMATIC SCREENS OR FILTERS FOR 
INSTANTANEOUS PHOTOGRAPHY. 


Optically perfect—paraliel worked glass from 
the celebrated glass factory of Schott, Jena, 


With these screens the exposure is increased only to 
two or four times; they replace the old inefficient 
sereens which required from 6 to 20 times exposure, 
Sizes : ? I 1} 14 1? in. 
Unmounted 7/6 9/- 10/6 
Sizes : 24 2? 34 
Unmounted 12/~ 18/6 22/~ 


Mounting extra, according to size. 


A. E. STALEY & CO., 


19 Thavies Inn, Holborn Cleese, London, E.C. 


4 in. 
25/- 


HARRINGTON’S 


PURE CHEMICALS 
AND REAGENTS 


LABORATORIES and RESEARCH 


are of the HIGHEST GRADE. 


OBTAINABLE THROUGH ANY DEALER. 
List on application to 


HARRINGTON BROS., Ltd., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON, 


DENT’S ASTRONOMICAL CLOCKS, 


}, SIDEREAL OR MEAN TIME CLOCKS FoR OBSERVATORIES, £21 & UPWARDS. 


| | Vaturesays: ‘Messrs. E. Dent & Co: have lately 
| | introduced a new astronomical clock which should find its 
| | way into many observatories where an accurate instru- 
| ment i is required at a moderate cost. For thesum of £21 
| they supply a clock witha 10-inch dial, dead-beat escape- 
| ment, and wooden rod seconds pendulum i im @solid ma- 
| | hogany case ; and after examining the instrument we have 
| |no o hesitation i in pronouncing, it a marvel of cheapness.” 
E. DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 
By Special Appointment to H.M. the ~- 
Makers of the 


“Only Addresses— 
61 STRAND, 
And 4 ROYAL EXCHANGE, LONDON. 


For obtaining unidirectional high tension 
current for use with ‘‘ X” ray tubes, &c. 


ba Every Tube is examined and 
marked by Sir O, Lodge before 
being sent out. 


Senp For. Descriptive LEAFLET TO SOLE MAKER— 


A. C. COSSOR, 


54 Farringdon Road, London. 
Telephone, 10547 Central. 
Awarded Gold and Silver Medals St. Louis Exhibition 


MARTINDALE’S 
PURE CHEMICALS, REAGENTS, 
AND APPARATUS 


For LABORATORIES and. RESEARCH at 
CLOSEST PRICES. 

Write for List, and Special Quotation for Quantities. 

RADIO-ACTIVE SUBSTANCES A SPECIAL FEATURE. 


SPECIALITIES :— 


MARTINDALE'S BURETTE STAND... 9/-, 15/- 
MARTINDALE’S BACTERIOLOGIOAL 
42/- 


W. MARTINDALE, ana 
10 NEW CAVENDISH ST., LONDON, W. 


1797 Paddington, 
Telephones 4688 Gerrard. 


RADIUM ON HIRE. 


(Activity 1,800,000.) 
Lectures and Demonstrations Arranged on 
Radium, X-Rays, or Wireless Telegraphy. 


Town or Country. 


RADIUM MICROSCOPES, 


Complete with Radium; 2/6 and 7/6 each. 


These are SELF-LUMINOUS in the dark, showing splendid 
Seintillations. 


Pitchblende Scintilloscopes, ... . 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each. 


F, HARRISON GLEW 
256 Clapham Rd., London, 5. WW. 
: Telephones : 1787 Hop and 3117 Hop. 
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Pulsometer Eng 


TH 


E 
“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the ‘‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


READING: 
Works, 
Nine Elms 
Iron Works. 


Price from 


£4:15: 0. 


LONDON : 
Offices & Showrooms, 
61 & 63 Queen Victoria 
Street, E.C. 


REYNOLDS & BRANSON, Ltd., 


Chemical and Scientific Instrument Makers to 
His Majesty’s Government (indian, Home & Colonial), 
Laboratory Furnishers & Manufacturing Chemists. 


STROUD AND RENDELL SCIENCE LANTERN. 


(SoLe AUTHORISED MAKERs.) 


INDISPENSABLE LANTERN 
FOR LECTURERS. 


Devised for the projection of lantern 
slides and apparatus in a vertical or 
horizontal position. 
Price, with superior 


and 
lime-light 
burner. 
Complete in travelling case ... £810 0 
Ditto, with Phoenix” Arc lamp ... £11 00 


BARR AND STROUD LANTERN SLIDE APPARATUS 


With graduated scales, which enable an operator, 

without calculation or focussing on the screen, to 

quickly obtain a nega- 

tive of lantern size, 

3k X inches. Bya 

simple method of ad- 

justment, the 

object, which 

is kept in 

Position by 

an adjust- 

able holder, can be quickly and accurately centred and focussed, the slides 
_. thus ng made with great rapidity and precision. 

Price, with Adjustable Book Holder (without Lens)... ... £7 O O 

Ditto ditto with superior Rectilinear Lens . - £8 10 0 


TWustrated Catalogues post free on application, 
14 Commercial Street, Leeds. 


| THE “ PEANDAR;” (2. and x.) SET OF 
STANDARD METEOROLOGICAL INSTRUMENTS 


Eminently suited for use in small Observatories, 
Schools, and for Private Observers. 


Wet and dry Bulb Thermometer. 


uit 


“ Student's” Fortin's Standerd Barometer. 


aunsvaw poiwnpes) 


As illustrated, best quality, £36 6 © complete, including Register for 
one year. Safely delivered free to any Railway Station in U.K. 


N.B.—All the above Instruments will pass the Kew Observatory test. 
Kew Certificates, if desired, £1 126. Gd. extra. Delivery from Stock. 


makers: PASTORELL] & RAPKIN, LTD., 


IMPROVED BURNER. 


DRIP-PROOF. 


LUMINOUS 
BUNSEN 


AND 


TECLU BLAST FLAME 


NEW TYPE OF AIR-REGULATOR. 


PRICE 


1/6 


EACH. 


Made only by 


GRIFFIN, 


Kingsway, 
London. 
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Messrs. ADAM HILGER, tia. 


HAVE FOR DISPOSAL ONE OR TWO LARGE 


RULED DIFFRACTION CRATINGS 


ruled by 


Prof. A. A. MICHELSON. 


These are of 4 inch and 6 inch size, and of the highest quality. 


ADAM HILGER, Ltd., 75a Camden Rd., London, N.W. 


Telegraphic Address :— Sphericity, London,” 


Telephone :—No, 1687 North. 


DETERMINATION of “J.” 
CALLENDAR’S “J” APPARATUS 


supplied at 


REDUCED PRICE of £11:10:0, 
without Motor. 


DELIVERY 
FROM STOCK. 


THE 


banbridge Scientific Instrument Co., uta. 


CAMBRIDGE, ENGLAND. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


Wholesale Maker 
of — 


other ‘Scientific 
Instruments. 


WILSON’S 

PATENT 
RADIO- 

INTEGRATOR. 


Designed 
Dr. W. 


Witson, F. s., 
to record the 
total amount of 
Solar Radiation 
daily received by 
the ground. 
Sole Maker— 


HICKS 


CAMPBELL STOKES’ 
SUNSHINE 
RECORDER, 

with Curtis’s Im- 
proved Adjustment 
for Latitude. 

The Standard Pattern as 
supplied to the Meteoro- 
logical Office. 


all Sree ty 


Catalogues (state which required), Estim 
return post. 


8, 9 & 10, HATTON GARDEN, LONDON. 
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MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS of PHYSIOGRAPHY, GEOLOGY, & MINERALOGY, 


WORKS BY SIR ARCHIBALD CEIKIE, K.C.B., F.R.S. 


ELEMENTARY LESSONS IN 
PHYSICAL GEOGRAPHY. Illustrated with Woodcuts 
and Ten Plates. Foolscap 8vo. 4s. 6d. Questions, Is. 6d. 


PHYSICAL GEOGRAPHY. With | 
Illustrations. Pott 8vo. ts. [Sctence Primers. 

THE SCENERY OF SCOTLAN D, 
VIEWED IN CONNEXION WITH ITS PHYSICAL 


GEOLOGY. Third Edition. Illustrated. Crown 8vo. 
10s. net. 
AT 


GEOLOGICAL 
HOME AND ABROAD. 8vo. fos. 

ANCIENT VOLCANOES of GREAT 

BRITAIN. 2 vols. Royal 8vo. 36s. net. 


TEXT-BOOK OF GEOLOGY. With 


Illustrations. Revised and Enlarged, in 
| 2 Vols. 8vo. 
CLASS- BOOK "OF GEOLOGY. Illus- 
trated with Woodcuts. Fourth Edition. Crown 8vo. 5). 
OUTLINES of FIELD GEOLOGY. 
Fifth Edition. Extra fcap. 8vo. 35. 6d. ? 
GEOLOGY. With Illustrations. Pott 
8vo. [Sctence Primers. 
Box oF GEOLOGICAL SPECIMENS TO —" GEIKIE’s 
PRIMER OF GEOLOGY, IOs. 


THE FOUNDERS OF GEOLOGY. 


Second Edition. 8vo. 10s. net. 


THE GEOLOGY OF SOUTH AFRICA. 
By F. H. HATCH, Ph.D., M.Inst.C.E., President of the Geological Society of South Africa ; and G. §. CORSTORPHINE, 


B.Se., 


Ph.D., Consulting Geologist to the Consolidated Goldfields of South Africa. 8vo. 


2Is. net. 


OBSERVATIONS of a NATURALIST in the PACIFIC BETWEEN 1896 & 1899, 
By H. B. GUPPY, M.B., F.R.S.E. 


Vol. I. Vanua Levu, Fiji. 


Vol. II. 


A Description of its leading Physical and Geological Characters. 
Plant Dispersal. 


Illustrated. 8vo. 155. net. 


2Is. net. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LL.D. With numerous Illustrations, Diagrams and Map. 
8vo. 15s. net. Also Third Edition. Crown 8vo. 6s. 


THE SCENERY OF SWITZER- 


LAND, AND THE CAUSES TO WHICH IT IS DUE. 
With numerous plans and Illustrations. By the Right Hon. 
LORD AVEBURY. Fourth Edition. Crown 8vo. 6s. 


AN INTRODUCTION TO GEO- 
LOGY. By W. B. SCOTT. Crown 8vo. 8s. net. 
GEOLOGY FOR BEGINNERS. By 


Prof. W. W. WATTS, M.A., F.G.S. With 310 tthentsd 
tions. Globe 8vo. 2s. 6a. 


EXPERIMENTAL SCIENCE 
(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
GREGORY & A. T. SIMMONS, B Sc. Globe 8vo. 2s. 6d. 

PHYSIOGRAPHY for BEGINNERS. 
By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 

PHYSIOGRAPHY for ADVANCED 
STUDENTS. By A. T. SIMMONS, B.Sc. Globe 8vo. 


s. 6d. 
PHYSIOGRAPHY. An Introduction to 


the Study of Nature. ByT. H. HUXLEY. Revised and 
partly Re-written by Prof. R. A. _— With 
301 Illustrations. Globe 8vo. 


THE PLANET EARTH. An Astro- 


nomical Introduction to Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 


HANDBOOK OF CLIMATOLOGY. 
By Dr. JULIUS HANN. Translated by R. dd COURCY 
WARD. 8vo. 125. 6d. net. 

PHYSICS of the EARTH’S CRUST. 
By the Rev. O. FISHER, M.A., F.G.S. Second Edition, 
altered end enlarged. 8vo. 12s. 

ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO. H. 
WILLIAMS, Ph.D. Crown 8vo. 6s. 


MACMILLAN AND 


The KLERKSDORP GOLD FIELDS. 


Being a description of the Geologic and of the Economic 
conditions obtaining in the Klerksdorp district, Transvaal } 
Colony. By G. A. DENNY. Fully illustrated with Plans, | 


~ Sections, and Maps. Royal 8vo. .42s. net. 


GOLD MINES OF THE RAND.) 
Being a Description of the Mining Industry of the Wit-} 
watersrand, Transvaal Colony. By FREDERICK H. 
HATCH (Mining Engineer) and J. A. CHALMERS 
(Mining Engineer). With Maps, Plans, and Illustrations. 
Super Royal 8vo, 17s. net. 


FIRST BOOK OF PHYSICAL GEO.- 
GRAPHY. By RALPH S. TARR, B.S. Crown 8vo 


ELEMENTARY PHYSICAL GEO.- 
GRAPHY. RALPH TARR, BS., F.G.S.4 


NEW PHYSICAL GEOGRAPHY. 
By RALPIIS. TARR. Illustrated. Globe 8vo. 4s. 60. 
net. 


GEOLOGY & GENERAL PHYSICS. 
By the late Lord KELVIN, D.C.L., F.R.S., F.R.S.E. 
With Illustrations. Crown 8vo. 75. 6d. [Nature Series. 


TEXT-BOOK of PALAEONTOLOGY. 
By Prof. KARL A. VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. 8vo. Vol. I. 255. net. 
Vol. II. ros. net. 


A TREATISE ON ORE DEPOSITS. 


By J. A. PHILLIPS, F.R.S. Second Edition. Revised 
and Re-written by Professor H. LOUIS. 8vo. 285. 


MINERALOGY. An Introduction to 


the Scientific Study of Minerals. By Professor HENRY A. 
MIERS, D.Sc., M.A., F.R.S. With 2 Coloured Plates 
and 716 Illustrations in the Text. Svo. 25s. net. 


TREATISE ON ROCKS, ROCK- 


WEATHERING, and SOILS. By Professor GEORGE 
P.MERRILL. Illustrated. 8vo. 17s. net. 


CO., LTD., LONDON. 
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FLATTERS « GARNETT, Ltd., 


Makers of Lantern and Microscopical Slides, 


48 DEANSGATE,: MANCHESTER. 
= DISSECTING 
INSTRUMENTS 


in neat pocket case, containing : 
Scalpel, Fine Scissors, Straight 


NATURAL HISIORY 
SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for Nature Study. 


CABINETS & APPARATUS 
manutactured for all branches of Natural 


larged, in and Curved Forceps, two History: 
Needies with screw ends and Specimens preserved’and mounted by 
Il] Single Lens Magnifier. first-class workmen. 
% Us Each 7/9; by post 8/~ Full catalogue post free. 
5. 
OGY 36 STRAND, LONDON, W.C. 
WATKINS¢DONGST 
Stains, Chemicals, and Reagents. } 
Pott 
GEIKIE’s 
BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. | winerats, Rocks, Fossils, Metallic 


OGY. 


Including Four Series, 50 Slides in each. Price £1 18. per Series ; 
adapted for Board of Education and London University Examinations, 
Illustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogonium, Coleochaete, Chara, Sexual Organs and Cystocarps in the 
Rhodohycez ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- 


Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for Chemistry Students and Technical Schools, 


PHINE ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. Single Crystals and Teaching Specimens in Great Variety. 
Cons RICHARDS’ SHOW ROOMS 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 3 Beauchamp Place, Brompton Road, South Kensington, 
1899. LIVING SPECIMENS FOR 
THE MICROSCOPE. MINERALOGY, GEOLOGY & PETROLOGY. 
Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many Single Specimens and Collections 
‘LDS other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix for Prospectors, Teachers and Students. 
" .” HE pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. Rock Sections, Well-cut. Fossils from all Formations. 
womens HOMAS BOLTON, Metallic Ores from all Parts. Minerals for Chemical Purposes. 
pri | 25 BALSALL HEATH ROAD, BIRMINGHAM. LISTS FREE from— 


AND,| 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


JAMES R. GREGORY & CO., Mineralogists, 


139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 2841 Western. * Tel. Add., ‘* Meteorites,”” London. 


ol — The following animals can always be supplied, either living NOTICE OF REMOVA 
.LMERS or preserved by the best methods :— 
a Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
strations, Leptoplana ; Linens, “amphi A. CLARKSON & Cco., 
Nereis, Aphrodite, Arenicola, anice erebella ; as, alanus, 
ia Mysis, Nebalia, Carcinus; Patella, Manufacturing Opticians, and Dealers in Second-hand Instruments, 
CEO: Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, . OF 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, 
8vo. For prices and detailed tots apply to Beg to announce that they have Removed to 
63 FARRINGDON ROAD, LONDON. 
Tal ES A. SS. (Near Farringdon Street Station), 
cia British and Foreign. 
pry |gt LARGE STOCK OF CHOICE SPECIMENS. Sales by Auction. 
| 45 6d. LOOSE CRYSTALS A SPECIALITY. SALES OF MISCELLANEOUS PROPERTY. 
= SAMPLES FOR STUDENTS, from 2/6 doz. | MR. J. C. STEVENS begs to announce 
ie Collections for Prospectors, Students, Technical Schools, &c., &c. that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
SICS. Street, Covent Garden, London, W.C., for the disposal of MICRO- 
F.RSE Catalogues of Specimens and Apparatus post free. SCOPES, SLIDES, and OBJECTIVES—Telescopes—Theodolites— 
vels—Electrical and Scientific Inst ts—C L and 
Series. THOMAS D. RUSSELL, of Photographic Apparatue—Optical with Slides 
a cessories t ety by B Makers—H hold Fur- 
OGY. | 1 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. niture—Jewellery—and other Miscellaneous Property. 
lated by Ten minutes’ walk from Chancery Lane ‘‘ Tube” Station, Holborn. n view Thursday 1.30 to 5.30 and morning of Sale. 
ay. 8 NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
SITS Communications to the Editor. The telegraphic address of NATURE zs ‘‘ Puusis,”” LONDON. Te/ephone—GERRARD, 8830. 
u SUBSCRIPTIONS TO “ NATURE.” CHARGES FOR ADVERTISEMENTS. 
Revised s. d.| ToattPraces Asroap:— 5. d. £5. d. 
285. *Three Lines in Column O 2 6 Quarter Page, or Half 
Hearty 18 0) Yearly . 110 | . 6-6 8) 1 
ion to Half-yearly 014 6 Half-yearly . 015 6 a= 0 alfa Page,oraCol. 3 
| ne Bight age, or Quarter 
A. Steely - 0 7 6| Quarterly ©] . 6 
ed Plates (A charge of 6d. is made for changing Scotch and Irish Cheques). * The first line being in heavy type is charged for as Two Lines. 
t. Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. gd. 
OCK- Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
‘EORGE OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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PHOTO-MICROGRAPHIC GAIFFE-WAPPLER BREAK 
APPARATUS FOR CONTINUOUS CURRENT 


5 : Hammer, Motor, or Jet, Nothing to wear out. 
Platinum, Mercury, or Oil, No attention required, 
— two focusing screens, Results perfect. 


Cas, Alcohol, or Vapour. 
two dark slides for : 
24 X 24 cm. plates 
with plate carriers 


ama || GATFFE?S “INTENSIVE™ BREAK 


when desired Eng- 
lish sizes can be sub- 


oa Focusing FOR CONTINUOUS CURRENT 
RAPID RADIOGRAPHY { Superior to the Wemelt. 
gas lamp with reflec- RADIO THERAPY 25 to 30 ampéres in the primary. 
ment, vertical stage RADIOSCOPY 
with stop rings. HICH-F REQU ENCY = aon in oaueey, low or 
igh ampérage as required. 
Price, complete, 
£12 10 O. 
The same apparatus CAIFFE-BLONDEL 
with 1 Meter 
extension, complete, 
£15 0 0. MERCURY JET INTERRUPTER 
The foltowing 1s may be had post freé:— FOR ALTERNATING CURRENTS P 
(1) Mier pes and Acce ies ; (2) Microtomes ; 
(3) Projection Apparatus; (4) Photo-Micrographic 
Apparatus ; (5) Photographic Objectives & Cameras. @- Write for full particulars to the SOLE AGENTS— ' 
E. LEITZ 
2 THE MEDICAL SUPPLY ASSOCIATION, 


OXFORD HOUSE, 9-15 OXFORD ST., LONDON, W. 


Agents in all University Towns. 


228 Gray’s Inn Road, LONDON, W.C. 


MOTO-MAGNETIC INTERRUPTER. 


This Interrupter is constructed on entirely novel principles, and is free from 
all the disadvantages usually associated with Mercury Breaks. 
Principal Featurés:— 

The Mercury never requires cleaning. 

No liquid di-electric used, consequently entire absence of all dirt and mess. 

Only sixteen ounces of mercury required. 

Is small, portable, and can be turned in any position without mercury 1 
escaping. 


Supplied to the principal institutions and workers throughout the country. 


Write for New Illustrated Price List No. 7h, post free and gratis on application to 

ELECTRICIANS TO 

W. WATSON & SONS, 
313 HIGH HOLBORN, LONDON, W.C. 


Branch -16 Forrest Roan, EDINBURGH. Works Barnet, Herrs. 
Depéts—2 Easy Row, BirMINGHAM; 78 SWANSTON STREET. MELBOURNE, AUSTRALIA. 


LENSES 


& ATTACHMENTS @ 


Lone Distance PHOTOGRAPHY 


is rendered practicable by these new Lenses and Attach- ) 


SITS 
ments. They enable you to take photographs large 
Td enough to be of great scientific value. 
a) Indispensable for all branches of Natural History 
field work. 


DENZIL ROAD, NEASDEN, LONDON.NW. s The Attachments can be fitted to any good Lens. 


“ PRICES FROM £3 15 O 
SHOWROOMS 25,NEWMAN ST..W. FULL PARTICULARS POST FREE. 


Frintea by KicHAkpy CLAY AND SONS, LIMITED, at 7 & 8 Bread Street Hull, Queen Victoria Street, in the City of London, and published by MacmiLlAN 
anv Co., Limirgp, at St. Martin’s Street, London, W.C., and THE MacmiLLan Company, 66 Fifth Avenue, New York.—THurspay, January 30, 190% 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’-—WorRDsSWworRTH. 


No. 1997, VoL. 77] _THURSDAY, FEBRUARY 6, 1908 SIXPENCE 


asa Newspaper at the General Post [All Rights are Reserved. 


‘VERLAG VON GUSTAV FISCHER IN JENA, 


NEW 
PATTERN Soeben erschien : 
OPTICAL LANTERN, herausgegeben von 
FOR ‘Vegetationsbilder, Dr. G. KAROTEN, Prof. an der 
ELECTRIC Universitit Bonn, und Dr. H. 


SCHENCK, Prof. an der Technischen Hochschule, Darmstadt. 
| Sechste Reihe, Heft 1. 
RECHINGER. Samoa. 
Sechste Reihe, Heft 2. 


| KARL RECHINGER. Yegetationsbilder aus dem 
Neu-Guinea-Archipel. 


Preis fiir Abnehmer der ganzen Reihe a M. 2.50. 
Einzelpreis A M. 4,— 


‘Vorlesungen iiher Deszendenztheorien 


Mit besonderer Beriicksichtigung der Botanischen Seite der 
Frage.—Gehalten an der Reichsuniversitat zu Leiden von 


The above | ear and is fitted with | Dr. J. P. LOTSY. 
5- -in. Condensers. | Zweiter Tafeln Textfiguren. 
NEWTON & CO., 3 FLEET ST., LONDON. 
NEGRETTI & ZAMBRA’S 


RUTHERFORD’S Standard 


NEW 


ELEGTROSCOPE Meteorological 


for accurate comparisons Instruments. 


ACTIVITY. 


Leaflet sent 
Post-Free on 
Application 
to the 
SOLE 
AGENTS— 


John J. Griffin & Sons, Ltd., Full particulars post free on application to ‘ 
KINGSWAY, W.C. 38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, E.C.; 122 REGENT ST., W., LONDON, 
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LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Eight Vears, about 300 
Students of University Tutorial College have 
passed London University Examinations. 


Prospectus and guide may be had post free from the 
PRINCIPAL, University Tutorial College, 32 Red Lion ‘Square, 
Holborn, W.C. 


COUNTY OF LONDON. 


The London County Council invites applications for appointment to the 
post of ASSISTANT INSPECTOR. The salary will be £250 a year, 
rising by annual increments of £15 to a maximum of £400 a year. The 
person appointed will be under the control of the Chief Inspector 
(Education), and will be required to give his (or her) whole time to the 
duties of the office and to such other duties as may be entrusted to him (or 
her), including the inspection of public elementary schools, evening schools 
and other educational institutions. Women are eligible for this appoint- 
ment. 

Canvassing, either directly or indirectly, will be held to be a disqualifi- 
cation for appointment. 

Applications should be made on the official form, to be obtained, together 
with particulars of the appointment, from the CLERK oF THE LONDON 
County Councit, Education Offices, Victoria Embankment, W.C., to 
whom they must be returned not later than 11 a.m. on Monday, February 
17, 1908, accompanied by copies of three testimonials of recent date. 

Candidates applying through the post for the form of application should 
enclose a stamped and addressed envelope, endorsed ‘‘ Assistant Inspector.” 

Full particulars of the Council's requirements as to appointments vacant 
are given in the London County Council Gazette, which is published weekly, 
and can te obtained from the Council's publishers, Messrs. P. S. King and 
Son, 2 and 4 Great Smith Street, Westminster, S.W., price, including 
postage, 1}d. an issue, or, for the year, a prepaid subscription of 6s. 6d. 


G. L. GOMME, 
Clerk of the London County Council. 
Education Offices, 


Victoria Embankment, W.C., 
January 29, 1908. 


INDIAN FOREST SERVICE. 


The Secretary of State for India in Council proposes to appoint, in the 
summer of 1908, with the advice of a Selection Committee, not less than 
16 Probationers for this service. 

Candidates must have attained the age of 18 years on July 1, 1908, and 
not have attained the age of 22 years on January 1, 1908. ‘They must 
possess a good general education, and, if possible, a knowledge of Chem- 
istry, and of Mechanics and Physics. 

- The Probationers will defray their own expenses during the period of 
probation at Oxford and on the Continent. 

Forms of application may be obtained (with fuller 
Secretary, Public Department, India Office, London, S 
turned to him not later than Wednesday, July 1, 1908. 

The scale of pay of the upper controlling staff of the Indian Forest 
Service has recently been improved. 

ARTHUR GODLEY, 


Under Secretary of State. 


articulars) from the 
W., to be re- 


India Office, 
September 25, 1907. 


BOROUGH OF WIDNES. 
MUNICIPAL DAY SECONDARY SCHOOL. 
Principal: Mr. J. A. Coorgr, B.Sc., F.R.G.S. 


Applications are invited for the post of ASSISTANT MASTER in the 
above (Mixed) School from Graduates (preferably in Honours). 
qualifications in some of the following subjects are essential :—Mathematics, 
Chemistry, Physics. Initial salary, £130—£170, according to length of 
previous experience in Secondary Schools, increasing by £10 per annum to 
£200, and if specially recommended to £220, according to the scale of the 
Lancashire County Council. The candidate appointed will probably be 
required to undertake duties in the Evening Technical School for not more 
than six hours per week. Additional remuneration is paid for this work at 
the rate of 5s. per hour. Preference will be given to those whose education, 
training, and experience have been in connection with Secondary Schools. 
An interest in games is desirable. 

Forms of application may be obtained from the undersigned on receipt of 
a stamped addressed foolscap envelope, and must be returned to the 
PRINCIPAL on or before February 15. 

H. S. OPPENHEIM, 


Town Hall, 
Widnes. Town Cleik. 
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NORTHERN POLYTECHNIC INSTITUTE, 


HOLLOWAY, LONDON, N. 


Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.it.), 
Holloway Rd. Stn. (B. & P. Tube), & Highbury Stn. (G.N. Tube), 


LONDON UNIVERSITY SCIENCE AND ENGINEERIN > 
DEGREES. 


Day and Evening Courses in the above under recognised teachers i; — 
MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


Separate Laboratories for El y, Ad d and Honours stud 
exceptionally large and well equipped. 


RESEARCH. 


| arrangements for students undertaking research during vacati 
ull particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principe’. 


THE GROCERS’ COMPANY’S 
SCHOLARSHIPS. 


With the object of encouraging original research in Sanitary Science, ‘lie 
Grocers’ Company offer two Scholarships, each of £300 a year, with an 
allowance to meet the cost of apparatus and other expenses in connection 
with the work, tenable for one year, but renewable for a second or third 
year, subject to the conditions of the scheme under which they are 
established. 

The next election will take place in May, 1908. 

Applications must be sent in before April 1 to the CLERK OF Tilz 
Grocers’ Company, Grocers’ Hall, London, E.C., from whom a form of 
application and fucther information may be obtained. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 

A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March, 1908. 

The Examination commences Tuesday, March 10. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 

For full particulars apply to Dr. Hatcuetr Jackson, Keble College, 
Oxford. 


COUNTY COUNCIL OF THE WEST 
RIDING OF YORKSHIRE. 
EDUCATION DEPARTMENT. 


EVENING SCHOOLS IN RURAL DISTRICTS. 


The Education Committee propose to appoint an ORGANISING 
MISTRESS, chiefly for Evening Schools in Rural Districts ; the person 
appointed will be required to undertake Class Teaching in certain subjects, 
in addition to general organisation. Salary, £150 per annum. Particulars 
of the duties and terms of appointment may be obtained from the County 
Hall, Wakefield, at which applications must be received not later than 
ga.m. Thursday, February 20, 1908. 


CITY AND COUNTY BOROUGH OF 
BELFAST. 


The Library and Technical Instruction Committee invite applications for 
the position of LECTURER in MATHEMATICS (to specialise in practi- 
cal mathematics) at the MUNICIPAL TECHNICAL INSTITU?7E, 
BELFAST. Salary, £140 per annum. 

Particulars of the duties and conditions of appointment may be obtained 
from the undersigned, with whom applications, on the special forms pro 
vided for the purpose, must be lodged not later than noon on Wednesday, 
February 19, 1908. 

Canvassing will be held to disqualify a candidate. 


FRAS. C. FORTH, Princips'. 


Municipal Technical Institute, 
Belfast. 


THE ROYAL AGRICULTURAL 
COLLEGE, CIRENCESTER. 


A new PRINCIPAL of the COLLEGE will be required at the ¢: |: 
the ensuing Summer Term. Applications for the post, accompanic: 
copies of not more than six test ials, must be add d forthwi:: 
E. B. Haycarrn, Secretary to the R. A. College, Cirencester, from \ 1: 
all particulars may be obtained. 
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BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 


Courses of Study under Recognised Teachers of the University of 
London for Degrees in Science and in Arts. 


A. McKewnzig, Ph.D., D.Sc., M.A. 
Chemistry ... { H. Wren, Ph.D. MA.B.Sc. 

. GrirFitus, D.Sc. ; D. Owen, B.A., B.Sc. ; 
Physics .. W. Crack, B.Sc. 
Botany ... D.T. Gwynne-VauGuan, M.A. 
Zoology ... H. W. Untuank, B.A., B.Sc. 
Geology ... J. W. Evans, D.Sc. ; A. M Davigs, D.Sc. 
Mathematics... E. H. Smart, M.A.; C. V. Coates, M.A. 


Classics ... F. A. Wricut, M.A. ;G.S. Ropertson, M.A. 
French V. E. Kastner, B.és.L. 

... L. Mitner-Barry, M.A. 
Geography... G. G. CuisHoim, M.A., B.Sc. 

History ... T. SeccomBe, M.A. 

Logic (G. M.A., D.Lit. 
Economicss ‘'\G. C. Rankin, M.A. 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 
Ca'endar 3d. (post free sd.), on application to the Secretary. 


GOLD ASSAYING, and General 
7 CHEMICAL, METALLURGICAL, 
s and COMMERCIAL ANALYSIS. 


Students, Pupils and Gentlemen having only a short time at their disposal 
can obtain special instruction and practice in above. 


PROFESSIONAL CERTIFICATES GIVEN. 
Moderate Terms. Prospectus and Terms on application. 
L. SCHLUND, M.A., A.I.M.M. (late H. W. Martin), 
CHEMIST, METALLURGIST AND MINING ENGINEER, 
The London Metallurgical Laboratory & Assay Office (Est. 1887), 
32 & 34 CLERKENWELL ROAD, LONDON, E.C. 


THE UNIVERSITY OF SHEFFIELD. 
APPOINTMENT OF DEMONSTRATOR IN BOTANY. 
The Council are about to appointa DEMONSTRATOR in BOTANY. 

Salary, £150 per annum. 
Applications should be made to the undersigned, from whom further par- 
ticulars may be obtained, not later than February 22, 1908. 


W. M. GIBBONS, Registrar. 


COUNTY BOROUGH OF 
HUDDERSFIELD. 
TECHNICAL COLLEGE. 

Principal ... ... J. F. Hupson, M.A., B.Sc. 


The appointment of ASSISTANT LECTURER and DEMON- 
STRATOR in CHEMISTRY is now vacant. Salary, £110 per annum. 


For further particulars apply to 
THOS. THORP, Secretary. 
APPRENTICESHIP.—An Old-established 


Firm of Opticians and Scientific Instrument Manufacturers taking 
one apprentice yearly for the commercial side of their business are 
now prepared to entertain applications for the current year. Premium 
partly returnable as salary and educational fees.—Apply ‘‘ Box 1997,” 
c/o NATURE. 


Wanted, Laboratory Assistant (Biology). 


State salary and experience.—M. D. Hitt, Eton College, Windsor. 


Young Man, 23, seeks position in Laboratory, eight years’ experience 
chemical, physical and technical.—ARGENT, 105 Lillington St., Pimlico. 


marks. PA TEN TS, 


Ww. P. THOMPSON & CO., 
Chartered Patent Agents, 
322 HIGH HOLBORN, LONDON, and at LIVERPOOL. 
/& Special attention paid to Scientific Inventions. 


Handbook of Patent Law. 13TH EpiTION (1905), entirely 
revised. All countries, 2/6; British Portion only, . 
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The SCIENTIFIC APPLIANCE 


MANUFACTURING CO. 
Large Stock of ELECTRIC, GALVANIC anv MAGNETIC 
MATERIALS, APPLIANCES anv PARTS. 


X-Ray Coils, Static Machines, High-Frequency and Electro-Medical Ap- 
paratus, &c., made and repaired. All Experimental and Inventors’ Work 


on the Premises. LENSES, PRISMS, anp OPTICAL WORK. 
PRACTICAL MECHANICS AND ELECTRICIANS. 


Having large workshops with machinery, modern tools and skilled staff on 


the premises, we are PROMPT and CHEAP. Vast experience. 


Write for Catalogues. 


15 NEW OXFORD ST., LONDON. §(|TELErioNE 15030 CENTRAL. 


A. & J. SMITH, Opticians, Maxwell House, Aberdeen. 


APPARATUS FOR 


PHYSICAL MEASUREMENTS 


Designed by 
Professors Matthew Hay, Flowers; Dr. Carson, and others. 
PARTICULARS ON APPLICATION. 


DRAWING 
INSTRUMENTS. 


NEW CATALOGUE (76 pages) free on application to 


Cc. BAKER, 
2424 HIGH HOLBORN, LONDON. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). Modern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge Type-writing Agency, 
10 Duke Street, Adelphi, W.C. 


IN ALL STRENGTHS 


COLOURED CASTS. 


FISH, Ward's Coloured Casts, from Nature, a number of 
AMPHIBIANS, Which have been purchased by the British Museum 
REPTILES (Natural History), can now be obtained, at the 
pombe ae original prices, from Mr. Brogden. 


Write for List. 


ROBERT BROGDEN, 28 Colville Square, London, W. 


From 40-7,000 Units (for demonstration purposes) 
To 1,800,000 Units (for the most critical research work) 
IN TUBES OF 2}, 5, AND 10 MILLIGRAMMES., 


RUBIES AND SAPPHIRES 


Reconstructed from Small Real Stones by a New Process. 
Cost about 1/20 to 1/30 of naturally mined Stones. 

These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable from Nature's product. 
As exhibited at the Royal Institution. 
SAPPHIRES-—EITHER BLUE OR PINK. 
Full particulars and prices on application. 


Pitchblende, -« Radio-ActiveMud, | Germanium, 
Carnotite, Electroscopes, Cesium, 
Aeschynit, Monazit, Beryllium, 
Emanium, Monazit Sand, Euklas, 
Samarskite, Carborundum, Hiddenit. 
Zine Sulphide, Willemite, Wagnerit, 
Radium Residue, Spinthariscopes, Phosgenit, 
Polonium, Thorionite, Voleanie Dust, 
Calcium Metal, Lithium Metal, Voleanic Mud, 
Flexible Sand- Rubidium, Minerals in — 
stone, Tantalum, boxes, &c., &c 


ga NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, 
giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 


clx 


Bales by Auction. 


THE SCIENTIFIC AND NATURAL HISTORY LIBRARIES OF 


THE LATE PROFESSOR STEWART AND OTHERS. 
MR. 


TUESDAY, FEBRUARY 11, at 12.30, the above, which will include— 


‘The Ray Society's Works ; the Journals of various Scientific Societies ; 
Seebohm's Classification of Birds ; Proceedings of the Royal Society ; 
Transactions of the Linnean Society ; Portfolios of Prints and Etchings ; 


also Reichenbachia, rst and 2nd series ; Lindenia, parts 1 to 69, Xc., &e. 


Catalogues on application to the Auctioneer, 38 King Street, Covent 
Garden, London, W.C. 


J. C. STEVENS will Offer for Sale on 


NATURE 


SALES OF MISCELLANEOUS PROPERTY. 


MR. J; C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the cisposal of MICRO- 
SCOPES, SLIDES, and OBJECTIVES—Tel Theodolites 
Levels—Electrical and Scientific Instruments—Cameras, Lense<, and 
all kinds of Photographic Apparatus—Optical Lanterns witb Slides 
and all Accessories in great variety by Best Makers—Houxehold Fur- 
niture—Jewellery—and other Miscellaneous Property. 

On view Thursday 1.30 to 5.30 and morning of Sale. 


PHCENIX ASSURANCE COMPANY, LIMITED. 
Head Offices: 19 & 70 LOMBARD STREET, E.C. 


ESTABLISHED 1782. 
Total Assets exceed - &7,000,000 
Claims Paid exceed - &44,000,000 
FIRE. LIFE. ACCIDENT. 
Workmen's Compensation, Fidelity Guarantee, Burglary, 
&c. The most favourable Terms and the Lowest Current 
Rates of Premium are offered by this office. 


PROMPT AND LIBERAL SETTLEMENTS. 


GLASS BLOWING. 


ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING 
carried out quickly and correctly from rough sketch at Moderate Charges. 
ANY FORM OF GLASS APPARATUS REPAIRED. 
DEMONSTRATIONS given here, or at Colleges, &c. 


H. HELM, * BATION GARDEN, LONDON, 
bed Telephone: 2512 Holborn. 

ACTUAL MAKER of A4/L A/NDS of X-Ray, Geissler and other Vacuum 
~, Tubes, Mercury Pumps, High Frequency Electrodes, &c. f 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. . Price 6d. 
Edited by H. CARPENTER, B.Sc., R. LLOYD 
GER. B.A., and ROBERT PATVIERSON, F.L.S. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Ld. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly. 
Edited by G. C. Cuampion, F.Z.S., J. E. Coutin, F.E.S., 
W. W. Fow ter, D.Sc., M.A.. F.L.S., G. T. Porritt, F.L.S.. 
E. Saunpers, F.R.S., J. J. Wacker, M.A., R.N., F.L.S., 
Lorp Wa sinGHaM, M.A., LL.D., F.R.S., &c. 
This Magazine, ed in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 
Subscription—Six Shillings per Annum, post free. 
London : GURNEY & JACKSON (Mr. Van Voorst's Successors), 


1 Paternoster Row. 


and 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp Sout, F.E.S., 
With the Assistance of 
Dr. D. Suarp, F.R.S., F.E.S., &c. 
G. H. Verratt, F. 
W. F. Kirsy, F.E.S. 


Rosert Apkin, F.E.S. 
W. Lucas Distant, F.E.S., &c. 
Epwarp A. Fircn, F.L.S., F.E.S. 
F. W. Fronawk, F.E.S. G. W. Kirkacpy, F.E.S 
Martin Jacosy, F.E.S. W. J. Lucas, B.A., F.E.S. 
Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
nie of interest pertaining to the Entomology of various parts of the 
world. 
Published on the first of each month. Price 6¢. Subscription, 6s. per 
annum post free to any country. 


‘STUDENT'S 


Dr. HAMPSON’S AIR-LIQUEFIER is now made toa standard jai. 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
<7 easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 

t begins to liquefy airin from 6 o 10 minutes after the admission of air 
- from 150 to 200 atmospheres pressure, making over a litre of liquid per 
jour. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the —- of Dr. MORRIS w. 
TRAVERS for use in conjunction with Air-Liquefier. 


For prices and particulars of the above and commerci.! 
apparatus of the same description manufactured unde: 
the Linde and Hampson patents apply to 


THE BRITISH OXYGEN CO., Ltd., 


(Formerly Brin’s Oxygen Co., Ltd.) 
ELVERTON STREET, WESTMINSTER, S.W. 


W. WILSON. 
PECTROMETER. 


Telescope and pris 
table reading to | 
min.; clamp and fine 
adjustment to both. 
Rack-motion to tele- 
scope; prism table 
adjustable vertically 
and horizontally. Ad- 
justable slit to colli- 
mator. Protected 
circle. In case. 


£600 


Price 


A very large number of these instruments have been sold, 
and have given exceptional satisfaction. 


1 BELMONT STREET, LONDON, N.W. 


A RELIABLE IMPROVED FORM ‘AS FICURED) OF 


(Producing both Gas and Solution), 
Which will last for many 
months in constant use 
without renewals or 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C, 


Dr. Berrivce, of Malvern 
College, writes :—‘‘ This apparatus 
has now been used for a consider- 
able time, and although about 160 
boys use this laboratory I find i: 
easily works for six months witl- 
out cleaning.” 

N.B.—This apparatus effects such 
~ a great saving in material that, 
where in frequent use, this re- 
presents quite £1 a year. 


Descriptive PAMPHLET post free. 


Sole Makers— 


BREWSTER, SMITH & C0.,° tonpon. 


SCIENTIFIC ~WORTHIES. 


A List of this Series of Steel and 

Photogravure Portraits of Men of 

Science will be sent post free to any 

reader of ‘‘Nature” on application to 
the Publishers. 

ST. MARTIN’S STREET, LONDON, W.C. 
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BAUSCH & LOMB 
Microscopes, &c. 


HIGHEST CLASS INSTRUMENTS AT POPULAR PRICES. 


Our Objectives are admitted to be equal to the 
best in the trade. Our Microscopes are guoted 
cor plete with objectives and eyepieces. We 
invite trial and comparison before purchase. Our 
1/12 oil immersion will easily count the dots in 
Amphipleura pellucida, 1/100,000 inch in diameter, 
which many will not do. 


We offer 100 of the new Bausch & Lomb 
BH. Model (as illustrated), with solid 
brass stand of superior finish, coarse and 
new action fine micrometer ‘adjustment, 
fitted with our well known 1/6th in. and 
2/srd in. objectives, 1-in. eyepiece, double 
nosepiece, gubetage fitted with 
Abbe C in 
solid Mahogany Cabinet, for 


£7 12 6 


or with 1/:2th in. high-class oil 
immersion objective, 


£12 126 


With such an instrument the 
most exact Bacteriological work 
can be accurately 
carried out. 

Stand only, triple 
nosepiece and con- 
denser, in case, 


£5 17 6 


Please call, see ana 
try these New In- 
struments. 


STALEY & Co., 


Contractors to British and Colonial Governments, 


19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


THE . . 
WRATTEN BATHED PLATES 


have opened new possibilities in 


SPECTROSCOPY 


AND 


PHOTOMICROGRAPHY 


Write for particulars to 


WRATTEN & WAINWRIGHT, Ltd., CROYDON. 


‘DARLING’S’ PATENT CALORIMETER 
MooiFigo By W. HANSEN RAWLES F.C.S. 


FOR 


PETROLS 


AND OTHER 


VOLATILE LIQUIDS. 


= plete in polished whitewood case, 
with 1st grade thermometer graduated 
in y/oths, measure, pipette, funnel, etc., 
I but without sparking coil or batteries, 
5 £5 5 0 
: 4 Descriptive Lilustrated Pamphlet 
Post Free. 


Sole Makers: 


A. GALLENKAMP & Co., Ltd., 


=> — 19 & 21 Sun Street, Finsbury Square, 
London, E.C. 


| 


| 


The TYP EWRITER for 
BEAUTIFUL WORK. 


No Ribbon. 
No Complications. 


Strong. 
Light Touch. 


Cash or Instalments. 
Write for Terms. 


THE YOST TYPEWRITER CO., Lr. 
Head Office :— 
50 HOLBORN VIADUCT, LONDON, E.C. 


(Established 1756), 
12 CHARTERHOUSE STREET, 
‘HOLBORN LONDON, 


VOIGTLANDER’S 
MICROSCOPES. / 


Stand IVa, 
complete with rack and 
pinion coarse adjust- 
ment and micrometer 
fine adjustment, triple 
nose piece and_ sub- 
stage condenser, in 
cabinet. 


£6 2 0 


FULLY ILLUSTRATED 
CATALOGUE 
FREE 
UPON APPLICATION. 


E.C. 
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MACMILLAN & CO.”S NEW BOOES. 


RAMBLING RECOLLECTIONS. 


By Sir HENRY DRUMMOND WOLFF, G.C.B., G.C.M.G., late British Ambassador in Spain. 


With Photogravure and other Illustrations. 2 Vols. 8vo. 3os. net. 


_ DAILY CHRONICLE.—“ Sir Henry has returned from his travels laden with good stories, gathered in every part of the 
civilised and uncivilised world. . . . It is really impossible to do justice to the variety and ubiquity of these yarns. One is almost 
ae to suspect—it is a terrible accusation—that Sir Henry has kept a note-book. There is scarcely any side of life that he 

oes not touch,” 


TRUTH.—* Sir Henry Drummond Wolff's ‘ Rambling Recollections’ are of the most varied and vivid interest.” 
PALL-MALL GAZETTE.—* Full of good things about all the prominent people in Europe during the past sixty years.” 


PROFESSOR F. O. BOWER’S NEW BOOK. 
THE ORIGIN OF A LAND FLORA. 


Professor of Botany in the University of Glasgow. With numerous Illustrations. 8vo. 18s. net. 


NEW EDITION COMPLETELY REVISED OF VOLUME II. 


A TREATISE ON CHEMISTRY. 


By H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 
Volume Il. THE METALS. 
New Edition, completely revised by Sir H. E. ROSCOE and Dr. A. HARDEN. 8vo. 30s, net. 


This, and the preceding volume on the Non-Metallic Elements, 

constitute the most complete and up-to-date Treatise on 

Inorganie Chemistry now available in the English language. 
PREVIOUSLY PUBLISHED. 


Volume I. New Edition. The Non-Metallic Elements. Revised by Sir H. E. Roscog and Drs. #H. G. Cotman 
and A. HARDEN. 8vo. 21s. net. 


DR. ALFRED RUSSEL WALLACE’S NEW BOOK. 


IS M ARS ABIT ABLE A Critical Examination of Professor Percival 


its Canals,” with an alternative Explanation. 
WALLACE, F.R.S., &c. With Map. Extra Crown 8vo. 2s. 6d. 


SECOND EDITION, REVISED AND ENLARGED, NOW READY. 


SELF-INSTRUCTION IN THE PRACTICE AND THEORY OF 


NAVIGATION. By the EARL OF DUNRAVEN, Extra Master. Second Edition. 3 vols. 8vo. Vols, I. and 
II., 17s. net. Vol. III., 8s. 6a. net. 


EXERCISES IN ELEMENTARY QUANTITATIVE CHEMICAL 


ANALYSIS FOR STUDENTS OF AGRICULTURE. By Professor AZARIAH THOMAS LINCOLN and 
Professor JAMES HENRI WALTON. Illustrated. 8vo. 6s. 6d. net. 


GRAPHICS applied to Arithmetic, Mensuration and Statics. 


By G. C. TURNER, B.Sc. (Lond.), Lecturer in Mathematics and Mechanics at the Goldsmiths’ College (University of 
London), New Cross, S.E. Crown 8vo. 6s. 


THIRD EDITION JUST PUBLISHED. 


COMPARATIVE ANATOMY OF VERTEBRATES. 


German 
RoBeRT WIEDERSHEIM by W. N. PARKER, Ph.D., Professor of Zoology at the University College of South Wales and 
Monmouthshire in the University of Wales. Third Edition founded on the Sixth German Edition. With 372 Figures 
and a Bibliography. 8vo. 16s. net. 


London. Illustrated. Crown 8vo. 35. 
MACMILLAN AND CO., Ltp., LONDON. 
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LABORATORY BALANCES = 


of the’ finest workmanship, fitted with our registered Beam. In 
this invention the Agate knife edges are so fitted that in case 
of damage they can be replaced in a few seconds. 

We keep a very large and varied stock of laboratory 
requisites, and shall be glad to send you our list post free. 


SCIENTIFIC INSTRUMENTS ann CHEMICALS. 
Telephone: 3825. | Telegraphic Address: ‘* Laboratory, Birmingham.” 


STANDLEY BELCHER& MASON, 


LUDGATE HILL BIRMINGHAM, 
RULE: POTECHNICAL USE. 


New Catcuratinc Rutz, 11in. long, with 
longitudinal spring, and with special cursor having 


all the usual scales, and in addition, log as 
= u.e4y and volt scale, giving: (1) Involution wit 
bode fractional powers, (2) Evolution with fractional 


roots, (3) Potential loss of voltage, for Electrical 
and Mechanical Engineers ; in case, 136. 6d. 


Book OF INSTRUCTIONS FOR SLIDE nvm _eeaotnins many pages of full size diagrams, 18. 6d. 
ALL MAKES OF SLIDE RULES SUPPLIED FROM STOCK. List oF Stipe Ru es (excerpt from Full Catalogue) post free. 


W. H. HARLING, Manuiacturer Finsbury Pavement, London, E.C.; and at Grosvenor Works, Hackney. 


Established 185r. l FULL ILI. USTRATED CATALOGUE, 13th Edition, 104 pages (covering every requirement), Post Free. 


M E RA King’s College, London, 


has now become the and 

standard instrument for rn BERTRAM BLOUNT, Esq,, F.I.C. 
Natural History Photo- 

graphy. It is extremely This Instrument possesses 

is used by the majority not hitherto embodied in Microscopes con- 


‘* Excellently adapted 
for the use of natur-| 
alists.’ 


Price - £12 12 0 


Descriptive Circular Free on Application. 


VATURE sa says: other opaque substances. 


: Waite FOR NEW ILLUSTRATED ¥ 
Sole Makers—SANDERS| CROWHURST, JAS. SWIFT SON, 
Specialists in everything pertaining to Natural History Photography, University Optical Works, 
71 SHAFTESBURY AVENUE, LONDON, W. = 81 TOTTENHAM COURT ROAD, 


DARTON’S __ IMPROVED G. | 


GRANTA WORKS, CAMBRIDGE, ENGLAND. 


of the experts. structed for the examination of metals and 


COMBINATION SPECTROMETER 
AND SPECTROSCOPE. 


£4 15 
Self- di 
HYGROGRAPH £8 15 0 
Constructed on Geometric Lines. Price from £6 16 6 
F. DARTON & Co., LONDON, “a WRITE FOR PAMPHLET. ILLUSTRATED LIST FREE. 
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E. Leybold’s Nachfolger, 
COLOGNE. 


The only agent for the sale of, and 
the only licensee to manufacture, 


DR. GAEDE’S 
NEW HIGH-VACUUM PUMP 


English Patent No. 17741. 
Guaranteed Vacuum: 0°00004 m.m. 


The Pump evacuates a Réntgen tube, from 

atmospheric pressure to R6éntgen-vacuum, in 

24 minutes, and renders it possible to obtain 

in the shortest time the highest rarefaction 
yet reached. 


ga For hein of the are see NATURE, 
No. 1970, Vol. 76, p. 340. 


£16:10:0 


PRICE, without Mercury - 
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CARL ZEISS 


(Optical Works, JENA) 

29 Margaret Street, 
Regent Street, 

LONDON, W. 


Microscope Stand IV® 


LATEST MODEL, 
Complete with Triple 
Nose-piece and 3 
Achromats, 4, }, 1's in. 
(Oil Immersion), with 
2 Huyg. Eye-pieces 
6 Powers, 50-1000 


£21/2/- 
NEW 
PHOTO- 
MICROGRAPHIC 
APPARATUS. 


REYNOLDS & BRANSON, Lr. 


Chemical and Scientific Instrument Makers, Laboratory 
Furnishers and Manufacturing Chemists. 


Balance, Analytical, Rystos. Improved vertical movement of 
rider hook, rider scale from end to end of beam, plumb line. Bearings 
agate throughout ; beam of hard magnalium. Base of black — 
Mahogany case wiih counterpoised door, and brass levelling screws. This 
as ill for use in Laboratories of Works and Technical 

Schools It is well made, and not liable to be deranged by constant use. 
To carry 200 grammes, sensitive to } milligramme, or ys milligramme with 

a less load, BF O O 
Ditto, to carry 300-400 grammes, sensitive to y milligramme, showing 
4 degree, extra large case, BIO 10 O 


Illustrated Catalogue of Balances and Weights post free. 
14 COMMERCIAL STREET, LEEDS. 


| AN INTERESTING INSTRUMENT. | 


NEW BAROGRAPH. 


DIMENSIONS 
134” x 68” x 72”. 


THE ‘SIMPLEX 
(Registered No. 468,791). 


In Oak d glazed back front. 
on a Weekly Chart. Price, with a year's “a ve 
Charts, Ink, and Instructions, complete £3 10 0 
fa Special Illustrated List of Barographs and Thermographs 
(covering various patterns, from £3 10s.), post free. 
SOLE MAKERS: 


PASTORELLI & RAPKIN, tro., ‘73’ 


ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS, 
Contractors to H.M. Government, 


46 Hatton Garden, London, E.C. 


STANDARD INSTRUMENTS OF ALL KINDS. 


fe” ILLUSTRATED PRICE LIST POST FREE. 
*,* We pay carriage and —~<~ safe delivery with n U.K. on all our 
ents. 
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Me. Edward Arnold’s New Books. THE ‘SOHO’ REFLEX GAMERA 


(ENGLISH MADE THROUGHOUT), 


For Quality, Precision, Durability, 


DIAZO-COMPOUNDS. Simplicity. 


We make a speciality of 
By JOHN CANNELL CAIN, D.Sc. (Manchester and Tiibingen), 
Editor of the Publications of the Chemical Society. REFLEX OUTFITS 


emy 8vo. 1os. 6d. net. 
NATURALISTS & TELEPHOTO WORK. 


THE CHEMICAL BASIS OF _ Prices:— 
PHARMACOLOGY. Camera, 3 Double 


An Introduction to Pharmacodynamics Based on the Study | § as © 
of the Carbon Compounds. 
Write for the 26-page Illustrated Booklet 
y FRANCIS FRANCIS, D.Sc., Ph.D., Professor of Chemistry, of the ‘SOHO’ REFLEX. 


Unversity Collec Bristol ; and J. M. FORTESCUE-BRICKDALE, 


By F. C. LEA, B.Sc., A.M. Inst.C.E., Lecturer in Applied Mechanics and To take Roll Films or Plates. 
Engineering Design, Citv and Guilds of London Central Technical College. SPECIFICATION. 
548 pp. Demy 8vo. 18s. net. Metal body, leather covered, best finish, 


ELECTRICAL TRACTION. hinged back, rising and cross fronts, bril- 


liant reversible finder and level, screw 
holes and supporting leg, focussing scale, 
By ERNEST WILSON, Professor of Electrical Engineering at King’s fitted with best rapid rectilinear lens //8, 
College, London ; and F. LYDALL, B.Sc. Two vols. (sold separately), 
profusely Illustrated. Demy 8vo. 15s. net each. 


in unicum shutter with ball and tube— 
complete with focussing screen and one 
best double plate holder with aluminium 
slides. Price — 


THE LIFE OF THE SALMON double plats holders 
Leather case for above... «.. 6/- 
With reference we especially to the Fish in Scotland. By W. L. | L —_ telescopic metal tripod 7/6 
CALDERWOOD, F.R.S.E., Inspector of Salmon Fisheries for Scotland. | ae 
Illustrate 4. Demy 8vo. 7s. 6d. net. L U STRAT. ED 
7 
NATURE,—“ We have no hesitation whatever in advising all persons 
interested in the salmon, whether as fishermen, naturalists, or legislators,to | 
add this book to their libraries.” *_* We invite Correspondence on all matters relating to Photography. 


|-MARION & CO., LTD.., 


London: EDWARD ARNOLD, 41 & 43 Maddox Street, W. 22, 23 SOHO SQUARE, LONDON, w. 


MARCONI’S WIRELESS 
TELEGRAPH COMPANY, | 


Manufacturers of 


CONDENSERS 


OF EVERY DESCRIPTION, 


LEYDEN JARS, etc. 


VERY RELIABLE FOR LABORATORY WORK. 


For Particulars write for List 12. 


TYSSEN STREET, DALSTON, LONDON, WN.E. 
OFFICE: WATERGATE HOUSE, YORK BUILDINGS, ADELPHI, W.C. 
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MACMILLAN & COS 
BOOKS FOR STUDENTS OF BOTANY. 


THE ORIGIN OF A LAND FLORA. A Theory 
based upon the Facts of Alternation. By F. O. BOWER, Sc.D., 
F.R.S., Regius Professor of Botany in the University of Glasgow. 
With numerous Illustrations. 8vo. 18s. net. 


A TEXT-BOOK OF BOTANY. By Dr. E. STRAS- 
BURGER, Dr. FRITZ NOLL, Dr. H. SCHENCK, Dr. A. F. 
W. SCHIMPER. Translated from the German by H. C. 
PORTER, Ph.D. Revised with the Eighth German Raition b 
W. H. LANG, M.B., D.Sc. With Illustrations, in part coloured. 
Medium 8vo. 18s. net. 


BOTANY FOR BEGINNERS. By 
EVANS. sth Impression. Globe 8vo. 2s. 6d. 


PRACTICAL BOTANY FOR BEGINNERS. 
By Prof. F.O. BOWER, Sc.D., F.R.S., and D. T. GWYNNE- 
VAUGHAN, M.A. Second Edition. Globe 8vo. 3s. 6d. 


LESSONS IN ELEMENTARY BOTANY. By 
DANIEL OLIVER, F.R.S. With numerous Illustrations. 
Fcap. 8vo. 4s. 6d. 


FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S. With numerous Iilustrations. 
Globe 8vo. 6s. 6d. 


BOTANY. An Elementary Text for Schools. By 
With numerous Illustrations. Extra Crown 
vo. 


BOTANY. 


Illustrations. 


THE STUDENT’S FLORA OF THE BRITISH 
tOLANDS. By Sir J. D. HOOKER, F.R.S. Third Edition. 
vo. 10S. 


BOTANICAL TEXT-BOOK. 


Vol. .—Structural Botany : or Organography on the Basis 
of Morphology. To which is added The Principles of 
Taxonomy and Phytography, and a Gl of Botanical 
Terms. By ASA GRAY, LL.D. Sixth ition. 8vo. 
10s. 6d. 

Vol. 1l.—Physiological 
History of Phaenvgamous Plants. 
ology. By G. L. GOODALE. 


BOTANICAL TABLES. by A. 
Fcap. 8vo. 15. 6d. 


FIRST LESSONS IN PRACTICAL BOTANY. 
By G. T. BETTANY, M.A., B.Sc., F.L.S. Pott 8vo. 15. 


THE TEACHING BOTANIST. A Manual of 
Information upon Botanical Teaching, with an outline for a 
general course. By WILLIAM F. GANONG. Crown 8vo. 5S, 


LABORATORY PRACTICE FOR BEGINNERS 
~~ By W. A. SETCHELL, Ph.D. Fcap. 8vo. 
45. 6d. net. 


THE BOOK OF THE ROSE. By the late Rev. A. 
Illustrated. Third Edition. Crown 
vo. 


CYCLOPAZDIA OF HORTICULTURE. 


ERNEST 


By Sir J. D. HOOKER, F.R.S. With 


‘ott 8vo. 1s. 


Botany. I. Outlines of the 
Il. Physi- 
Ios, 


B. BUCKLEY. 


By 


Prof. L. H. BAILEY, assisted by WILHELM MILLER and | 
2 wer GAROEN FLOWERS AND PLANTS. 


many Expert Cultivators and Botanists. Illustrated with over 
2000 — Engravings. In Four Vols 
-D. Vol. II., E.-M. Vol. I1I., N.-Q. Vol. IV., R.-Z. 


21s. 
net each. 


CYCLOPEDIA OF AMERICAN AGRICUL- 
TURE. Ediied by L.H. BAILEY. Fully Illustrated. In Fou 
Volumes. Vol. 1., Farms: ReGion Soits, FARM PLantr 
AtmosrHERE. Vol. II., Crops. Imperial 8vo. 


UNIVERSITY TEXT-BOOK OF BOTANY. 
By Prof. DOUGLAS HOUGHTON CAMPBELL, Ph.D. With 
many Illustrations. 8vo. 17s. net. 


Imperial 8vo. Vol. 1., | 


THE STRUCTURE AND DEVELOPMENT 
OF MOSSES AND FERNS (ARCHEGONIATA.) By 
Prof. DOUGLAS HOUGHTON CAMPBELL, Ph.D. Second 
Edition. Illustrated. 8vo. 18s. 6d. net. 


LECTURES ON THE EVOLUTION OF 
PLANTS. By Prof. DOUGLAS HOUGHTON CAMPBELL, 
Ph.D. Crown 8vo. 4s. 6d. net. 


EXPERIMENTS WITH PLANTS. By Prof. 
W. J. V. OSTERHOUT, Ph.D. Crown 8vo. 5s. net. 


THE NEW EARTH. 
Modern Agriculture in America. 
With many Illustrations. Crown 8vo. 


NEW CREATIONS IN PLANT LIFE. An 
Authoritative Account of the Life and Work of Luther Burbank. 
By W. S. HARWOOD. Illustrated. Second Edition. Crown 
8vo. 75. 6d. net. 


TIMBER AND SOME OF ITS DISEASES. 
By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S. With 
Illustrations. Crown 8vo. 6s. [Nature Series. 


DISEASE IN PLANTS. By H. MarsHanL Warp, 
D.Sc. Crown 8vo. 7s. 6d. 


BRITISH FOREST TREES AND THEIR 
SYLVICULTURAL CHARACTERISTICS AND TREAT- 
MENT. By JOHN NISBET, of the Indian Forest Service. 
Crown 8vo. 6s. net. 


TIMBER AND TIMBER TREES, NATIVE 
AND FOREIGN. By THOMAS LASLETT, Timber Inspector 
to the Admiralty. Second Edition. Revised by Prof. H. Mar- 
SHALL Warp, F.R.S. Crown 8vo. 8s. 6d. 


GETTING ACQUAINTED WITH THE TREES. 
By J. H. McFARLAND. Illustrated. 8vo. 7s. 6d. net. 


THE NATURE AND WORK OF PLANTS. 
By D. T. MACDOUGAL, Ph.D. Crown 8vo. 4s. 6d. 


NOTES ON THE LIFE-HISTORY OF 
BRITISH FLOWERING PLANTS. By LORD AVEBURY. 
Illustrated. 8vo. 15s. net. 


FLOWERS, FRUITS, AND LEAVES. By 
LORD AVEBURY. With numerous Illustrations. 8th Thou- 
[Nature Series. 


A Recital of the Triumphs of 
By W. S. HARWOOD. 
7s. 6d. net. 


sand. Crown 8vo. 4s. 6d. 


ON BRITISH WILD FLOWERS, considered in 
Relation to Insects. With numerous Illustrations. By LORD 
AVEBURY. oth Thousand. Crown 8vo. 4s. 6d. 

[Nature Series. 


By ALEXANDER 


VEGETABLE CULTURE. 
With Thirty-eight 


DEAN, F.R.H.S. Edited by J. Wricur. 
Illustrations. Pott 8vo. 1s. 


THE BOOK OF VEGETABLES AND GARDEN 
a By ALLEN FRENCH. Illustrated. Crown 8vo. 
7s. 6d. net. 


A PRIMER OF PRACTICAL HORTICUL- 
TURE, By J. WRIGHT, F.R.H.S. Pott 8vo. 1s. 


By 


J. WRIGHT, F.R.H.S. With Fifty Illustrations. Pott 8vo. 15. 


| GREENHOUSE AND WINDOW PLANTS. by 


| THE CHEMISTRY OF THE GARDEN. 


21s. net each. s, 


CHARLES COLLINS. Edited by J. Wricut, F.R.H.S. With 
Thirty-eight Illustrations. Pott 8vo. 1s. 


By 
HERBERT H. COUSINS, M.A. With an Introduction by 
J. Wricut, F.R.H.S. Pott 8vo. 1s. 


HOW TO KNOW WILD FRUITS. 


By M. G. 
PETERSON. Illustrated. Crown 8vo. 6s. 6d. net. 


MACMILLAN AND CO., LTD., LONDON. 
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PETROGRAPHY & GEOLOGY. 


1. Collection of Lantern Slides representing the micro-photos of the 
plates of the latest edition of H. Rosenbusch’s and E, Wiilfing s 
text-book, ‘* Mikroskopische Physiographie,” Vol. I., Parts I. and II. 

Rosenbusch-Collection A (Plates IV.-XVI., Vol. I. Part I.), 
showing growth of crystals, inclusions, aggregates, deformations, 
&c. ; 76 slides 106 Marks 

Rosenbusch-Collection B (Plates 1.-XII., Vol. I. Part II.), 
showing the rock-forming minerals ; 72 slides «» 100 Marks 


il. The New Collection of Slides or the illustration of the study 
of Earthquakes, arranged by Dr. A. Sieberg (Strassburg); showing 
not only the effects of earthquakes, but principally the mode of 
investigation ;_ seismometer, sei ‘op, sei gram, &c., &c.; the 
collection consists of 78 slides pa aay «. 110 Marks 

New Supplement of the Earthquake-Collection, the 
Valparaiso and San Francisco Earthquakes ; 25 slides, 
36 Marks 

ill. Important for Engineers, Prospectors, Builders, &c., &c. 

e draw attention to the fact that we not only make thin sections of 
rocks, but that we also undertake their scientific examination, 
determination, and description 


Ask for our New Semestral Lists of Minerals, Rocks, and Fossils, 
each separate. Minerals sent for inspection. 


Collections of Minerals, Fossils, Meteorites, purchased for cash 
or exchanged. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY, 


ESTABLISHED 1833. EsTABLISHED 1833. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 
Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Ores from all Parts. Minerals for Chemical Purposes. 


LISTS FREE from— 
JAMES R. GREGORY & CO., Mineralogists, 


139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 2841 Western. 


Tel. Add., Meteorites,” London. 


SECOND-HAND 
PRISM FIELD GLASSES. 


Ross 8x ..£315 O 
Zeiss 8x 415 O 
GOERZ 415 


CL ARKSON’S 338 HicH Howeorn, 
LONDON. 
The Second-hand Optical Mart. 
(Opposite the Gray’s Inn Road.) 
PLATINUM 
FOIL, RESIDUES, &c. 


PURCHASED AT HIGHEST PRICES. 
L. SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 


CRUCIBLES, SCRAP, 


New dismountable Bookcases with movable shelves, for 
Libraries, Booksellers, &c. Sole Agent: V. SCHLIENGER, 15 Great 
Chapel Street, Oxford Street, London, W. Catalogue and price list 
free on application. 


SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natural 
History. 


Specimens preserved and mounted by 
rst-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, W.C. 


MIcROSCOFPY. 
CLARKE & PAGE, 

104 LEADENHALL STREET, LONDON. 
MARINE SLIDES, &c.—Every Biological teacher, student, or amateur 
microscopist should see our new and beautiful slides, extended and mounted 
without pressure :— 

Coryne, Tubularia, Eudendrium, Obelia, Bugula, Flustra, Bicellaria, 
Lucernaria, Hormiphora, Porpita, Velella, Pennatula, Alcyonium, 
Gorgonia, Phyllirrhoe, Creseis, Caprella, Phyllosoma, Sapphirina, 
Holothuria, Amphiura, Tomopteris, Salpa, Sycon, &c. 
Diatoms, Rocks, Insects and parts, Botanical, Lists free. 
Second-Hand List, Microscopes and all accessories, free. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, THOM Rana, Anodon, &c., for Dissection purposes. 


OMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi , 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


Collections and Single Specimens of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/6 ; 50 do., 10/6; 100 do., 21/-; 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
In Polished Deal Boxes. 


Inspection invited of a large stock of Minerals, Rocks, Fossils, and 
Microscopic Objects. Specimens sent on approval. 


Gabinets, Geologists’ Ha s, Card Trays, Glass-Capped Boxes, 
Models of Crystals, and other Apparatus for Geologists, &c. 


NEW CATALOGUES POST FREE. 
THOMAS D. RUSSELL, 11 John St., Bedford Row, London, W.C. 


Communications to the Editor. 


SUBSCRIPTIONS TO ‘“ NATURE.” 
& s. d.| Toaty PracesAsroap:— s. d. 


Yearly 18:0 Yearly . 110 6 
Hal f-yearly 0 14 6 | Half-yearly . 015 6 
Quarterly . 0 7 6| Quarterly 080 


(A charge of 6d¢. is made for changing Scotch and Irish Cheques). 


OFFICE: ST. MARTIN’S 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; 
The telegraphic address of NATURE zs ‘* PHusis,’’ LONDON. 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6¢. each, and can be sent post free for 1s. gd. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


Editorial 
Telephone—GERRARD, 8830. 
CHARGES FOR ADVERTISEMENTS. 


4s. da. 4s d. 
*Three Lines in Column O 2 6) Quarter Page, or Half 
int a | a Column - 115 O 
ne Sixteent e,orEight 
One Eighth HalfaPage,oraCol. 3 5 O 
Column - 018 6. Whole Page ‘i - 660 


* The first line being in heavy type is charged for as Two Lines. 


STREET, LONDON, W.C. 
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NEW LIST 
ELECTRICAL 

MEASURING 

INSTRUMENTS 


INCLUDING AN 
ENTIRELY NEW LINE 
OF INSTRUMENTS FOR THE 

LABORATORY and for POWER WORK. 


COPIES SENT POST FREE ON REQUEST. 


ISENTHAL & CO. 


(Department }), 


‘Contractors to the Admiralty, War, India, 
and Colonial Offices, &c., 


85 MORTIMER ST., LONDON, W. 


CATALOGUE 


Hospital and Dispensary 
Sundries and 
Bacteriological Apparatus 


NOW READY. 


TOWNSON & MERCER, 
34 CAMOMILE ST., 
LONDON, E.C. 


METEOROLOGICAL 
INSTRUMENTS 


THE 
UNIVERSAL” 


STAINED DEAL CASE, with place for each Instrument, 
eontaining :— 
5-in. Aneroid Barometer; 


5-in. Rain Gauge 
Enamel Dial. 


with Graduated Jar, 


Boxwood Thermometer, 


Mason’s Hygrometer, 
Fahrenheit and Centigrade Scales. 


Wet and Dry Bulb. 


Self-Registering Thermometer, Record d Calendar, 
aximum and Minimum. for 12 months. 


JAS. WOOLLEY, SONS & Co 


VICTORIA BRIDGE, MANCHESTER. 
Chemical & PAysical Apparatus ofevery descriphon 
CHEMICALS AND REAGENTS 


W THE SMALLEST 
TWIN-LENS REFLEX 


is THE STEREOSCOPIC COMPANY’S 
NEW 
MODEL. 


Weight only 37 oz. 
Size, closed, 5” x 5” x7”. 


Full sized Focussing 
Finder. 


Reversing Back. 

Instantaneous Shutter, 

Speed from 1 sec. to 
1/250” 


i Rack Focussing and 

Rising Front. 

Daylight Loading Films 
or Plates. 


FULL PARTICULARS (6 F) FREE from : 
The LONDON STEREOSCOPIC CO., 
106 & 108 
REGENT STREET, W. 


Printed by RIcHaRD CLAY AND Sons, LimirEp, os 8 Bread Street Hill, Queen Victoria Street, in the City of Lonaon, and published by Macmitt. AN 


anv Co., Limirgp, at St. Martin's Street, 


., and THE MACMILLAN Company, 66 Fifth Avenue, New York.— i Hurspav, February 6, 19°: 
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GENERAL LIRRARS 
Wir 


MAR @ 18 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’-—WorbsworTH. 
No. 1998, VoL. 77] THURSDAY, FEBRUARY 13, 1908 [Price SIXPENCE _ 
) at the General Post Office. (All ‘Rights are Reserved. 


REYNOLDS & BRANSON, Ltd., 
Chemical and Scientific Instrument Makers to — 


LONG-RANGE His Majesty’s Government (Indian, Home and_ Colonial), 


Laboratory Furnishers and Manufacturing Chemists. 


ELECTRIC STROUD & RENDELL SCIENCE LANTERNS. 
(Reynotvs & Branson, Lrp., SoLE AUTHORISED MAKERS.) 
LAN TERN. For the projection of slides and apparatus in either a vertical or horizontal 
plane by altering the -. 
position of the mirror. 


ee These Lanterns are 
fitted with two superior 
objectives, 6, 9 Or 12 
inches focus, prism with 
silvered face (which can 
also be used as an erect- 
ing prism at A). 


Single Long-range Lantern, brass front with 44-in. condensers, and 
extra large front lenses 3 in. in diameter. Complete with the ‘‘New | Price, complete with lime-light burner and slide carrier, in 


Universal” Hand-feed Arc Lamp in case, £22. ‘ BAS travelling case ... Re ne = .. £710 0 
This Lantern is as efficient as any we can make for showing slidesinlarge | Ditto, with ‘ Phoenix” Arc Lamp.. moa one extra £2 00 

halls where electric current is available. Illustrated Catalogues post free on application. 
3 FLEET STREET, LONDON. | 14 COMMERCIAL STREET, LEEDS. 


SHAW DINES 


PHOTOGRAPHIC LENSES. |; MICRO-BAROGRAPH. 


A SIMPLE TREATISE. 
By CONRAD BECK and HERBERT ANDREWS. 
1/-, Post Free 1/3. 


This somewhat difficult subject is made clear without 
the use of mathematics. 


An instrument for 
recording the minor 
fluctuations of the 
Atmosphere as opposed 
to the general 
Barometric Surges. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


Descriptive Pamphlet post free 
on application to the 
Sole Makers: 


NEGRETT! & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY. 


Free on application to 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


“a Branches: 
45 Cornhill, E.C.; 122 Regent St., W. 


Lage 


NEWTON & CO.’S | 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
BURLINGTON HOUSE, LONDON, W. 


The ANNUAL MEETING of the ASSOCIATION will be held in 
DUBLIN, beginning on WEDNESDAY, SEPTEMBER 2, 1908. 
PresIDENT-ELECT : 

Mr. FRANCIS DARWIN, M.A., M.B,, F.R.S., F.L.S. 
SECTIONAL PRESIDENTS : 

A.—Dr. W. N. Suaw ; B.—Prof. F. S. Kirptnc ; C.—Prof. J. Jory ; D.— 
Dr. S. F. Harmer; E.—Major E. H. Hitts; F.—Rt. Hon. Lorp 
Brassey; G.—Mr. Ducato H.—Prof. W. Ripceway; I.— 
Dr. Joun Scorr F. F. Brackman; L.—Prof. 
C. MIALL. 


SECTIONAL PROCEEDINGS. 


The Organising Committees are now considering contributions for the 
Sectional Proceedings. These should be addressed to the Recorders of the 
respective Sections, or to the General Secretaries of the Association. Each 
paper must be accompanied by a brief descriptive abstract. too) 

eports on the State of Science, and on Researches entrusted to indi- 

viduals or Committees, must be forwarded before July 31 to the Office, for 

presentation to the Organising Committees, accompanied by a tas 

to whether the author will be present at the Annual! Meeting. 
CONDITIONS AND PRIVILEGES OF MEMBERSHIP. 

New Members and Associates may be enrolled by applying to the 
General Treasurer, Burlington House, London, W., or to the Local Hon. 
Treasurers, Royal University, Dublin, on the following terms :— 

I. New Lif Aleméers for a composition of £10, which entitles them to 
receive gratuitously the Reports of the Association that may be 
published after the date of their admission. 

Il. New Annual Members for a payment of £2 for the first year. They 
receive gratuitously the Reports for the year of their admission, 
and for every following year in which they continue to pay a sub- 
scription of £1 without intermission. 

III. Associates for this Meeting only for a payment of £1. They are 
entitled to receive the Report of the Meeting at two-thirds of the 
publication price. Associates are not eligible to serve on Com- 
mittees or to hold office. 

Persons who have in any former year been admitted Members of the 
Association may take up their »emdership, without being called upon for 
arrears, on payment of £1. They will not, however, be entitled to receive 
the Annual Report. 

Ladies may become Members or Associates on the same terms as Gentle- 
men, or they can obtain Ladies’ Tickets (transferable to ladies only) on 
payment of £r. 

he Programme of the Dublin Meeting will be issued in April. 

A. SILVA WHITE, Assistant Secretary. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, LONDON, W. 
Principal Miss M. J. Tuxe, M.A. 

The HALF-TERM begins on THURSDAY, FEBRUARY 20. 

Lectures are given in preparation for all Examinations of the University 
of London in Arts, Science and Preliminary Medicine, for the Teachers’ 
Diploma (London) and for the Teachers’ Certificate (Cambridge), and for the 
Cambridge Higher Local Examination. Entrance Scholarships. Special 
Course of Scientific Instruction in Hygiene, recognised by the Sanitary 
Inspectors’ Examination Board. Six Laboratories are open to Students for 
Practical Work. A single course in any subject may be attended. Regular 
Physical Instruction is given, free of cost, to students who desire it, by a 
fully qualified woman teacher. 

Students can reside in the College. 

Full particulars on application to the PrincipaL. 

DEPARTMENT FOR PROFESSIONAL TRAINING 
IN TEACHING. 
Heap of THE Mary Morton, M.A. 

Students are admitted to the Training Course in October and January. 
Entrance 

Applications should be sent to the Heap oF THE DEPARTMENT. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Eight Vears, about 300 
Students of University Tutorial College have 
passed London University Examinations, 

Prospectus and guide may be had post free from the 


PRINCIPAL, University Tutorial College, 32 Red Lion Square, 
Holborn, W.C. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
Courses of Study under Recognised Teachers of the University o/ 
London for Degrees in Science and in Arts. 
A. McKenzie, Ph.D., D.Sc., M.A. 


Chemistry H. Wren, Ph.D., B.Sc. 

Physics .. fA. . Owen, B.A., B.Sc. ; 
Botany ... D.T. Gwynnge-VauGuHan, M.A. 

Zoology ... «. H. W. Untuank, B.A., B.Sc. 

Geology ... mee } W. Evans, D.Sc. ; A. M Davigs, D.Sc. 
Mathematics... E. H. Smart, M.A.; C. V. Coatss, M.A. 


Classics .... F. A. Wricut, M.A. ; G. S. Ropertson, M.A 
French _... V. E. Kastner, B.és.L. 

German ... E. L. Mrtner-Barry, M.A. 
Geography... _G. G. CuisHoim, M.A., B.Sc 


History ... T. Seccomse, M.A. 
Logic } (G. M.A., D.Lit. 
Economics “1G. C. Rankin, M.A. 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 
Calendar 3d. (post free 5d.), on application to the Secretary. 


BURLINGTON 
CORRESPONDENCE COLLEGE. 


Principal :—Mr. J. CHARLEston, B.A. (Honours, Oxon. ; and London). 
Turoxs :— Highly qualified staff of Graduates of London, Oxford, Cam- 
bridge and Dublin Universities. 


Rapid Preparation for 
Matriculation, B.A., B.Sc., L.L.A., A.C.P., and other Uni 
versity and Professional Examinations. Individual attention 
Single subjects if desired. Residence abroad no impediment. 
Intending Candidates should write with full particulars to THe Princivat, 
Burlington Correspondence College, Clapham Common, London, S.W. 
P U Pi LS CHEMICAL, METALLURGICAL, 
® and COMMERCIAL ANALYSIS. 


Students, Pupils and Gentlemen having only a short time at their disposa! 
can obtain special instruction and practice in above. 


PROFESSIONAL CERTIFICATES GIVEN. 
Moderate Terms. Prospectus and Terms on application. 
L. SCHLUND, M.A., A.I.M.M. (late H. W. Martin), 
CHEMIST, METALLURGIST AND MINING ENGINEER, 
The London Metallurgical Laboratory & Assay Office (Est. 1887), 
32 & 34 CLERKENWELL ROAD, LONDON, E.C. 


GOLD ASSAYING, and General 


COUNTY OF LONDON. 


The London County Council invites applications for appointment to the 
post of ASSISTANT INSPECTOR. The salary will 4250 a year, 
rising by annual increments of £15 to amaximum of £400a year. The 
person appointed will be- under the control of the Chief Inspector 
(Education), and will be required to give his (or her) whole time to the 
duties of the office and to such other duties as may be entrusted to him (or 
her), including the inspection of public elementary schools, evening schools 
and other educational institutions. Women are eligible for this appoint- 
ment. 

Canvassing, either directly or indirectly, will be held to be a disqualili- 
cation for appointment. 

Applications should be made on the official form, to be obtained, together 
with particulars of the appointment, from the CLERK oF THE LonpoN 
County Councit, Education Offices, Victoria Embankment, W.C., to 
whom they must be returned not later than 11 a.m. on Monday, February 
17, 1908, accompanied by copies of three testimonials of recent date. 

Candidates applying through the post for the form of application shou!d 
enclose a stamped and addressed envelope, endorsed ‘‘ Assistant Inspector.” 

Full particulars of the Council’s requirements as to appointments vacaut 
are given in the London County Council Gazette, which is published weekly, 
and can be obtained from the Council’s publishers, Messrs. P. S. King and 
Son, 2 and 4 Great Smith Street, Westminster, S.W., price, including 
postage, 14d. an issue, or, for the year, a prepaid subscription of 6s. 6d. 


G. L. GOMME, 
Clerk of the London County Council. 
Education Offices, 


Victoria Embankment, W.C., 
January 29, 1908. 


COUNTY BOROUGH OF 
HUDDERSFIELD. 
TECHNICAL COLLEGE. 
Principal J. F. Hupson, M.A., B.Sc. 


The appointment of ASSISTANT LECTURER and DEMON: 
STRATOR in CHEMISTRY is now vacant. Salary, £110 per annum. 


For further particulars apply to 
THOS. THORP, Secretary. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Professor WILLIAM SOMERVILLE, M.A., D.Sc., will on Thursday 
next (February 20) at three o’clock begin a course of Two Lectures on 
‘Woop, 1Ts BoTANICAL AND TECHNICAL AspEcTs.” Subscription to 
this course, Half a Guinea ; to all the courses in the season, Two Guineas. 

Tickets may be obtained at the Office of the Institution. 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
SOCIETY'S APARTMENTS, BURLINGTON HOUSE, on FRIDAY, 
February 21, at 3 o'clock. 

The Fellows and their friends will DINE together at the WHITEHALL 
ROOMS, HOTEL METROPOLE, at 7.30p.m. Tickets to be obtained 
at the Society’s Apartments. 


CITY AND COUNTY BOROUGH OF 
BELFAST. 


The Library and Technical Instruction Committee invite applications for 
the position of LECTURER in MATHEMATICS (to specialise in practi- 
cal mathematics) at the MUNICIPAL TECHNICAL INSTITUTE, 
BELFAST. Salary, £140 per annum. 

Particulars of the duties and conditions of appointment may be obtained 
from the undersigned, with whom applications, on the special forms pro- 
vided for the purpose, must be lodged not later than noon on Wednesday, 
February 19, 1908. 

Canvassing will be held to disqualify a candidate. 


FRAS. C. FORTH, Principal. 


Municipal Technical Institute, 
Belfast. 


THE ROYAL AGRICULTURAL 
COLLEGE, CIRENCESTER. 


BIOLOGICAL MATERIAL FOR MUSEUMS. 


MOUNTED | Finely prepared and beautifully mounted specimens 
SPIRIT of a great variety of species, including a large number 
> | of Invertebrates, Embryos, Cartilaginous Skeletons, 
SPECIMENS. | Dissections, &c. 

| 


= 
SKELETONS. | Mammals, Birds, Reptiles, Amphibians and Fishes. 
os Perfectly mounted skeletons of many species. 


ROBERT BROGDEN, 28 Colville Square, London, W. 


SECOND-HAND MICROSCOPES. 


Very fine Binocular by Crouch, new condition, large quantity of objec- 
tives and apparatus, £12 10s. ; considerably under half cost. &c. 


SECOND-HAND TELESCOPES. 
4}-in. Equatorial by Cooke, with driving clock, on iron column, £75. 
3-in. Grubb Equatorial, £12 10s. Small astronomica! 465s. ; larger 
size, 75S. ; 3-in., 95s. ; 34-in., £9 15s.; 4-in., £25. &c. 
CLARKSON’S SECOND-HAND OPTICAL MART, 
338 HIGH HOLBORN, LONDON (Opposite Gray’s Inn Rd.). 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, MATHEMATICS, and NATURAL 
HISTORY, and for all Examinations (Elementary and Advanced). 
Sent on approval. Lists free. State wants. Books bought ; best prices 
given.—W. & G. Foye, 135 Charing Cross Road, London, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). Modern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge Type-writing Agency, 
10 Duke Street, Adelphi, W.C. 


A new PRINCIPAL of the College is required at the end of the ing 
summer term in consequence of the retirement from that date of the Rev. 
J. B. McClellan, M.A. Full particulars may be obtained from E. B. 
HayGartH, Cirencester, and all applications must be received by him 
before March 1 next. 


THE UNIVERSITY OF SHEFFIELD. 
APPOINTMENT OF DEMONSTRATOR IN BOTANY. 
The Council are about to appointa DEMONSTRATOR in BOTANY. 
Salary, £150 per annum. 
Applications should be made to the undersigned, from whom further par- 
ticulars may be obtained, not later than February 22, 1908. 
: W. M. GIBBONS, Registrar. 


UNIVERSITY OF WALES. 
MATRICULATION EXAMINERSHIP IN CHEMISTRY. 


Appointment to the above Examinership for 1908 will be shortly made. 
Applications should be sent on or before March 11 to the REGISTRAR, 
University Registry, Cathays Park, Cardiff, from whom further particulars 
may be obtained. 


ALLAN GLEN’S SCHOOL, GLASGOW. 
Wanted till end of June, a MASTER, mainly for English and Latin. 
Apply by letter to Dr. Kerr. State qualifications, giving dates but nu 
testimonials. Salary, £12 10s. per month. Post probably permanent. 


A Medical Man, Fellow of Learned 
Societies, tired of the tedium of general practice, seeks other outlet for 
work. Good Botanist and Zoologist; French and German scholar ; 
also experience in herbarium and museum work.—Address : Linnean, 
181 High Street, Brentford, Middlesex. 


For Sale, a 3-in. Telescope Object-Glass 
in perfect condition (Cell), by SuTER, of Basle, with 3 powers. Offers 
to Box 1998, c/o NATURE. 


Silver Glass Telescope, 12”, with Finder and many Eyepieces. For 
sale, cheap.—Apply, Castle Frome Rectory, Ledbury. 


Wanted during spring, living fertile spikes 
of Eguisetum limosum and E. palustre in all stages of development.— 
R. Bger, Westwood, Bickley, Kent. ra 


NOTICE. 
Announeements of Births, Marriages and Deaths are 
inserted in the advertisement pages of Nature” at 
3s. Od. for two lines of eighteen words. Each 
additional line of nine words costs 1s. All orders 
should be accompanied by remittance to cover cost. 
OFFICE OF NATURE, ST. MARTIN’S ST., LONDON, W.C 


CRUCIBLES, SCRAP, 
PL A 7 : N U Vi UTENSILS, WIRE, 
FOIL, RESIDUES, &c. 
PURCHASED AT HIGHEST PRICES. 


L. SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 


RADIUM 
ALL STRENGTHS 


From 40-7,000 Units (for demonstration purposes) 
To 1,800,000 Units (for the most critical research work) 
IN TUBES OF 2!, 5, AND 10 MILLIGRAMMES. 


RUBIES AND SAPPHIRES 


Reconstructed from Small Real Stones by a New Process. 
Cost about 1/20 to 1/30 of naturally mined Stones. 


These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistinguishable from Nature’s product. 
As exhibited at the Royal Institution. 
SAPPHIRES-—EITHER BLUE OR PINK. 
Full particulars and prices on application. 


Pitchblende, Radio-ActiveMud, | Germanium, 
Carnotite, Electroscopes, Cesium, 
Aeschynit, Monazit, Beryllium, 
Emanium, Monazit Sand, Euklas, 
Samarskite, Carborundum, Hiddenit, 
Zine Sulphide, Willemite, Wagnerit, 
Radium Residue, Spinthariscopes, Phosgenit, 
Polonium, Thorionite, Voleanic Dust, 
Calcium Metal, Lithium Metal, Voleanic Mud, 
Flexible Sand- Rubidium, Minerals in 
stone, Tantalum, boxes, &c., &c 


geae- NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, 
giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 


—= 
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WIRKSWORTH GRAMMAR SCHOOL, 
DERBYSHIRE. 
APPOINTMENT OF HEADMASTER. 


The Governors invite applications for the Headmastership of the above 
School, to be conducted as' a co-educational School for Boys and Girls, 
which will be vacant in July. 

Candidates must be between 28 and 45, and Graduates of some Univer- 
sity in the United Kingdom. “ 

alary, £150 per annum, with house adapted for Boarders, and Capitation 
rant. 

There is a small Pupil-Teachers’ Centre attached to the School. 

Canvassing prohibited, and will disqualify. 

Particulars may be obtained by letter to the undersigned, to whom 
candidates are requested to send in their applications, with copies of not 
more than three testimonials of recent date, marked ‘‘ Headmastership,” on 


or before March 25, 1908. 
ARTHUR J. MARSDEN, 
Clerk to the Governors. 
Market Place, Wirksworth. 


THE WEST OF SCOTLAND AGRI- 
CULTURAL COLLEGE. 


The Governors invite applications for the post of INSTRUCTOR IN 
HORTICULTURE. The Person appointed must give his whole time to 
the Duties, and carry on such In-college and Extension Work as may be 
arranged. The Salary will be not '*ss than 4250 per annum, and the 
person appointed will require to be, : bis duties about the end of March. 

Applications, stating age, present employment, scientific and practical 
training, and salary expected, together with copies of testimonials, must be 
lodged with the undersigned before February 22, 1908. 

JOHN CUTHBERTSON, Secretary. 


© 6,Blythswood Square, Glasgow. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Easter (1908) Vacancies.—Graduates in Science and 
other well qualified Masters seeking posts in Public and other Schools 

% should apply at once, giving full details as to qualifications, &c.. to 

Messrs. Grirritus, SmitH, & Situ, Tutorial Agents (Estd. 
1833), 34 Bedford Street, Strand, 1! ondon. Immediate notice of all 
the best vacancies will be sent. 


PHEENIX ASSURANCE COMPANY, LIMITED. 
19 LOMBARD STREET, LONDON, E.C. 


STABLISHED 1782. 
Total Assets exceed - &7,000,000 
Claims Paid exceed - ©44,000,000 
FIRE. LIFE. ACCIDENT. 

Workmen’s Compensation, Fidelity Guarantee, Burglary, 
&c. The most favourable Terms and the Lowest Current 
Rates of Premium are offered by this office. 

PROMPT AND LIBERAL SETTLEMENTS. 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. Lond.). 


CLASSES are held throughout the year. Special instruction is given 
for the July Examination. Fee, 16 Guineas. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER, 1908. 


FIVE OPEN SCHOLARSHIPS, three (£150, £60 and £50) in Science, 
and two (£100 and £50) in Arts. Particulars and Copies of Examination 
Papers on application to the Dean, Guy's Hospital, London Bridge, S.E. 


For other Scholastic Advertisements, see pages clxx and clxxi. 


BIRKBECK BANK 


ESTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 


Qi PER CENT. INTEREST 
allowed on Deposit Accounts. 


PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars, POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


SCIENTIFIC WORTHIES 


A List of this Series of Steel 

and Photogravure Portraits of 

Men of Science will be sent 

post free to any reader of 

Nature” on application to 
the Publishers. 


ST. MARTIN’S STREET, LONDON, W.C. 


NEW PATTERN | 


for Alternating or 
Continuous Current. 


or others. 


of 24d. per unit). 
National Physical 
La 


Science, &c., &c. 


Contractors to H.M. Government. 
ELECTRICAL OVEN, 


Three temperatures, 100" tu 300°, 
Guaranteed cost of working, one 


farthing per hour (current charge 


boratory Design. paratus. 


Four of these ovens at above, 
three at New Royal College of 


ELECTRICAL FURNACES. 


BENCHES, 
DRAINAGE AND VEN 
Be Write for lilustrated Lists, post free. 


GROWN &. 2, or. 


PATENT 
| COMBINED STILL AND 
DRYING OVEN, 
Pat. No. 6916. 
By the introduction of these 
patent tops, we have entirely 
done away with the old form of 


tin coil condenser, thus making 
a very compact and useful ap- 


Full particulars and prices in 
lists free. 


Made in sizes from 1 to 9 Com- 
partments. 


FUME CUPBOARDS, 
TILATION OF LABORATORIES. 


HARVEY & PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, designed and used 
by Dr. J. A. FLEMING in the Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, W.C. 
ue SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c, “®t 
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Just Published, with 20 Diagrams, 8vo, 10s. 6d. net. 


THERMODYNAMICS OF 
TEGHNIGAL GAS-REACTIONS: 


SEVEN LECTURES. 

By Dr. F. HABER, 
Professor at the Technische Hochschule, Carlsruhe. 
TRANSLATED BY 
ARTHUR R. LAMB, 

Ph.D., Director of the itavemeyer Chemical Laboratory, 
New York University. 

PROSPECTUS ON APPLICATION. 


LONGMANS, GREEN, & CO., 39 PATERNOSTER Row, Lonpon, E.C. 


Crown 8vo.° 108 pages. so illustrations. Price 1s. 
Set of Models of Ear, 10s. 6d. 


SOUND AND RHYTHM, 


By W. EDMUNDS, M.A. (Cantab.). 
“‘ This is an admirable little book. The elements of physiological acous- 


tics are described with remarkable lucidity and accuracy, and there isa 
wealth of illustration both in the text and in the diagrams.” —Naiure. 
BAILLIERE, TINDALL & COX, 
8 Henrietta Street, Covent Garden, London, W.C. 
fy AN Anthropological Science, 1/- per part, 
10/- a year, post free anywhere. 
PRINCIPAL CONTENTS FEBRUARY ISSUE. 
OrIGINAL ARTICLES :—The Australian Marriage Laws, by J. G. Frazer.— 


Social Organisation of the Ngeumba Tribe, New South Wales, by R. H. 
Mathews.—The Killing of the Divine King, by Prof. E. Westermarck.— 


An illustrated monthly record of 


The Origin of the Guitar and Fiddle (with Plate and Illustrations), by | 
Prof. W. Ridgeway.—Reviews :—Das Deutsche Njassa- und Ruwuma- | 


Gebiet, Land und Leute nebst Bemerkungen iiber die Schire-Linder.— 


Skalpieren und dhnliche Kriegsgebrauche in Amerika.—Anthropological | 


Essays presented to Edward Burnett Taylor.—The Khasis.—Norsgs. 
London: The Royal Anthropological Institute, 3 Hanover Square. 


YOST 


The TYP EWRITER for 
BEAUTIFUL WORK. 


Strong. 
Light Touch. 


No Ribbon. 
No Complications. 


Cash or Instalments. 
Write for Terms. 


THE YOST TYPEWRITER CO., Lr. 


Head Office :— 
50 HOLBORN VIADUCT, LONDON, E.C. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 

Edited by GEO. H. CARPENTER, B.Sc., R. LLOYD 
PRAEGER, B.A., and ROBERT PATTERSON, F.L.S. 
Annual Subscription, 5s. Post Free to any Address, 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 

London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Ld. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly. 
Edited by G. C. Cuampion, F.Z.S., J. E. Cotiin, F.E.S., 
W. W. Fowxgs, D.Sc., M.A.. F.L.S., G. T, Porritt, F.L.S.. 
E. Saunpers, F.R.S., J. J. WALKER, M.A., R.N., F.L.S., and 
Lorp Wa tsinGraM, M.A., LL.D., F.R.S., &c. 

This Magazine. 
on all subjects connected with « 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 
1 Paternoster Row. 


gy, and esp y on the Insects of 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by RicHarp South, F.E.S., 
With the Assistance of 
Dr. D. Suarp, F.R.S., F.E.S., &c. 
G. H. F.E.S. 
W. F. Kirsy, F.E.S. 


Rosert Apx1n, F.E.S. 
W. Lucas Distant, F.E.S., &c. 
Evwarp A. Fitcn, F.L.S., F.E.S. 
F. W. Fronawk, F.E.S. G. W. KirKavpy, F.E.S. 
Martin Jacosy, F.E.S. W. J. Lucas, B.A., F.E.S. 
Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ.of British Entomologistséince 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
— of interest pertaining to the Entomology of various parts of the 
wor'd, 
Published on the first of each month. Price 6d¢.. Subscription, 6s. per 
annum post free to any country. : ; 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C, 


, commen edi. 1864, contains standard articles and notes | 
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The number for last week (February 6) contained :— 


Transpiration and Anatomical Structure in 
Tropical Plants. By A. G. T. 
| Climate and Man. By Prof. GRENVILLE A. J. COLE. 
| The Modern Microscope. 
| Mathematical Text-books. 
| Our Book Shelf. 
Letters to the Editor :— 
The Cotton Plant. Lieut.-Col. D. Prain, C.I.E., F.R.S. 
| —The Inheritance of ‘‘ Acquired” Characters. Dr. H. 
| CHARLTON BasTIAN, F.R.S.—The Nature of Rontgen 
Rays. Dr. CHARLES G. BARKLA.—The Wave-length of 
Roéntgen Rays. Prof. J. Stark.—The Orientation of the 
Avebury Ciicles. Rev. Ed. H. Gopparp.—Stability in 
Flight. Major B. BADEN-POWELL ; HERBERT CHATLEY. 
| —The Stresses in Masonry Dams. H. M. MARTIN. 
| Some Scientific Centres. No. XII.—The Botanical 
Institute of the University of Bonn. (///1s- 
trated.) By Prof. D. M. MOTTIER. 
Examination v. Research, By Dr. F. C.S.ScHILLER, 
Prof. C. A. Young. 
Notes. Our Astronomical Column. 
American Ethnology. (///ustrated.) 
The Nitrogen Problem in Agriculture, By E. J. R. 
Mathematical Education and Research. 
Radiography in Pearl Fishing. 
University and Educational Intelligence, 
Societies and Academies. (With Diagram.) 
Diary of Societies. 
| Copies can be obrairied through any bookseller, or post-free 
| from the Publishers, St. Martin’s Street, London, W.C., on 
| receipt of 64d. from residents in the British Isles, or of 7d. 
from residents abroad. 


clxxiv NATURE [FeBrRuARY: 13,1908 


WACIMILILAN & LIST. 


SECOND IMPRESSION NOW READY.. 


RAMBLING RECOLLECTIONS. 


By Sir HENRY DRUMMOND WOLFF, G.C.B., G.C.M.G., iate British Ambassador in Spain. 


With Photogravure and other Illustrations. 2 Vols. 8vo. 305. net. 


PUNCH.—“ A shrewd observer, a delightful raconteur, endowed with the gift of retentive memory, Sir Henry’s ‘ Rambling 
Recollections’ rank among the most interesting books of the still young year.” 

DAILY CHRONICLE —‘ Sir Henry has returned from his travels laden with good stories, gathered in every part of the 
civilised and uncivilised world. It is really impossible to do justice to the variety and ubiquity of these yarns. One is 
almost bound to suspect—it is a “terrible accusation—that Sir Henry has kept a note-book. There is scarcely any side of life that 


he does not touch.” 


_ PROFESSOR F. O. BOWER’S NEW BOOK. 
THE ORIGIN.OF A LAND FLORA. 


Professor of Botany in the University of Glasgow. With numerous Illustrations. 8vo. 18s. net. 


. NEW EDITION COMPLETELY REVISED OF VOLUME II. 


A TREATISE ON CHEMISTRY. 


‘By H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. | 


Volume Il. THE METALS. 
New Edition, completely revised by Sir H. E. ROSCOE and Dr. A. HARDEN. 8vo: 30s, net. 


This, and: the preceding” volume on the Non-Metallic Elements, 
constitute the most complete and up-to-date Treatise on . 
'Inorganie Chemistry now available in the English language. 
PREVIOUSLY PUBLISHED. 
Volume I. New Edition. The. Non-Metallic Elements. Revised by Sir H. E. Rosco and Drs. H. G.’ COLMAN 
and’ A. HARDEN. 8vo. 21s. net. 


mer: ‘SECOND EDITION, REVISED AND ENLARGED, NOW READY. 


SELF-INSTRUCTION IN THE PRACTICE AND THEORY OF 


Nol the BARE OF DUNRAVEN, Extra ‘Master. Second Edition. 3 vols. 8vo. Vols, I. and 
175. net 


By PERCIVAL LOWELL, Director of the Observatory at F lagstaf, 
Arizona, &c. Illustrated. $8vo. 10s. 6d. net. 


ATHENA: OM. — * We heartily recommend our. readers to ana the present book, study it for themselves, and draw their 
own conclusions.’ 


IS M ‘ARS HABIT ABLE A Critical Examination of Professor Percival Lowell’s book, ‘‘ Mars and 
its Canals,” with an alternative Explanation. By a RUSSEL 
WALLACE, F.R.S., &c. With Map. Extra Crown 8vo. 25. 6d. 


GRAPHICS applied to Arithmetic, Mensuration and Statics. 


By G. C. TURNER, B.Sc: (Lond.), Lecturer in Mathematics and Mechanics at the eames (University of 
London), New Cross, S.E. Crown 8vo. 6s. 


THIRD EDITION JUST PUBLISHED. 


COMPARATIVE ANATOMY OF VERTEBRATES. 


RoperT WIEDERSHEIM by W. N, PARKER, Ph.D., Professor of Zoology at the University College of South Wales and 
Monmouthshire in the University of Wales. Third Edition, founded on the Sixth German Edition. With 372 Figures 


and a Bibliography. 8vo. 165. net. 


EXERCISES IN ELEMENTARY QUANTITATIVE CHEMICAL 


ANALYSIS FOR STUDENTS OF AGRICULTURE. By Professor AZARIAH THOMAS LINCOLN and 
Professor JAMES HENRI WALTON. Illustrated. 8vo. 65. 6d. net 


LESSONS IN HYGIENIC 


London. Illustrated. .Crown 8yo... 


AND CO., LONDON. 
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TRANSPARENT QUARTZ GLASS 


BASINS, BEAKERS, CRUCIBLES, FLASKS, TUBING, &c., 
Kept in Stock. 


Apparatus Constructed to Special Designs. 


WS S2 HATTON GARDEN, LONDON. 


HARRINGTON’S 
‘ON’S PURE. CHEMICALS, REAGENTS, 
PURE CHEMICALS AND:-APPARATUS 


| | For LABORATORIES and RESEARCH at* 

AND REAGENTS CLOSEST PRICES. 
Write for List, and Special.Quotation for Quantities...' 
LABORATORIES and RESEARCH RADIO - ACTIVE SUBSTANCES A SPECIAL FEATURE...’. 
are of the HIGHEST GRADE. SPECIALITIES :— : 


OPSONIO INDEX OUTFITS. 
URINE THSTING OUTFITS. 


III 
OBTAINABLE THROUGH ANY. DEALER. 
List on application to” 


HARRINGTON BROS., 3 W. MARTINDALE, and 
Chemical Manufacturers and Dealers, 10 NEW CAVENDISH ST., LONDON, W 
1797 Paddington. 


4. OLIVER’S YARD, CITY ROAD; LONDON, 


FREDK. JACKSON & Co, RADIUM ON HIRE. 


(Late MOTTERSHEAD &.CO.), L t 4 D t ti A d 
ectures an emonstrations Arranged on 
14 CROSS STREET, MANCHESTER. . ‘Radium, X-Rays, or Wireless Telegraphy. 


RATORY - FURNISHE 
LABORATORY’: FUR NIS! in RS. RAD j U M “M ic ROSCOPES, 


| 
CHEMICAL AND PHYSICAL APPARATUS |. “Complete: with’ Radium, 2/6 and 7/6 each. 


; Of every Description. ese are: n e ar. Showin spien 
PLAIN AND ‘STOPPERED BOTTLES, Extra Screens for Testing Minerals, 1/6 each, ,. 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Price List of | F, HARRISON: GLEW (atic Med: 
156 Clapham Rd.,. London, S.W. 


Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 


Telephone Number—2238. Telephones : .1787 Hop and 3117 Hop. 
| "| 57 EDGWARE ROAD, LONDON, W., 
| Vaturesays : “Messrs. E, Dent & Co- have lately has always on hand a large and varied stock of 


introduced a new astronomical clock which shiould find its 
way into many observatories where an accurate instru- 
ment is required at a moderate cost. For th¢sum of £21 
| | they supply aclock witha ro-inch dial, dead-beat escape- 
ment, and wooden rod seconds pendulum i in a solid ma-| 
hogany case ; and aftér examining the instrument we have 
no hesitation in pronouncing it a marvel oft ‘cheapness.”” 


SECON D-HAND _ | 
APPARATUS 


E. DENT & CO., Ltd., BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
Watch, Clock, apd Chronometer: Makers EXTREMELY, MODERATE PRICES. 
By Special Appointment to H.M. the.King. | As supplied to the National Physical ‘Laboratory ; ; Aberdeen, Aberystwyth, 


ers of the Great Westminster Clock, Big Ben, Makers of the: Birmingham, Glasgow, Liverpool’ and’ Nottingham Universities ; Bedford, 
{ | Bradford, Clifton, Heriot Watt arid Yorkshire Colleges ; Regent Street 
H Polytechnic ; ; and twenty other Scientific Instithtiors, Polytechnics, &c. 
= i] pa Naturesays : ‘‘ Teachers requiring efficient ‘apparatus at a low 
Only Addresses || cost for lecture = laboratory purposesy might consult the list with 

61 STRAND, advantage.” 
And 4 ROYAL. EXCHANGE, List on application by mentioning NATURE: 
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Pulsometer 


Hand 
Compressing 
Pump. 


(Fleuss Patent.) 
This Pump is as frictionless as 


the “GeryK” Vacuum Pump, and 
will compress air or other gases up 
to 1,200 lbs. per square inch. 


PRICES ON APPLICATION. 
Write for List No. F. 60. 


READING: 
Works, 
Nine Elms 
Iron Works. 


LONDON : 
Offices & Showrooms, 
61 & 63 Queen Victoria 
Street, E.C. 


PASTORELLI 
& RAPKIN, ... 


Estab. 1750. 
46 HATTON GARDEN, 
LONDON, E.C. 


ACTUAL MANUFACTURERS 
of all kinds of Meteorological 
Instruments. 


STANDARD 
INSTRUMENTS 


(With Kew Certificates if desired). 


Fortin’s Barometers. 
Maximum Thermometers. 
Minimum Thermometers. 
Hygrometers. 
Earth Thermometers. 
Sunshine Recorders. 
Rain Gauges. 
Self-registering Cauges. 
Rain Gauges. 
Barometers. 
Thermometers. 
Anemometers. &c., &c. &c. 


pe Price List, 
Post Free. 


Contractors to H.M. Government. 
Telephone : 198t Holborn. 
Telegrams : Rapkin, Londou. 

*,* We pay carriage and guarantee safe de- 

“livery within U.K. on all our Instruments. 


CHAS. GRIFFIN & Co., Ltd., PUBLISHERS. 


OPEN-AIR SERIES. 


OPEN AIR STUDIES IN BOTANY. 
Sketches of British Wild Flowers in their Homes. By R. LLOYD 
PRAEGER, B.A., M.R.I.A. In Handsome Cloth, Profusely and 
Beautitully "Illustrated, 7s. 6d. ; or Gilt for Presentation, 8s. 
**One of the most accurate as well “as interesting books of the kind that 
we have seen.” —A thenerum. 


OPEN AIR STUDIES IN GEOLOGY. 
An Introduction to Geology out of Doors. By GRENVILLE A. J. 
COLE, F.G.S., & R.LA. With 12 Full Page and numerous other 
Illustrations, 8s. 6d 
* A charming book, beautifully ill —Ath 


OPEN AIR STUDIES IN BIRD LIFE. 

Sketches of British Birds in their Haunts. By CHARLES Pixon. 
With Frontispiece in colour and numerous specially drawn Plates by 
CHARLES WHYMPER. 7s. 6d. 


WORKS BY J. R. AINSWORTH DAVIS, M.A., F.Z.S. 


HE FLOWERING PLANT. 
With a Supplementary Chapter on Feras and Mosses. By J. 
AINSWORTH DAVIS, M.A., F.Z.S._ Third Edition, Revised A. 
Enlarged. Very Fully Illustrated, 3s. 6d. 

“*It would be hard to find a text- -book which | would better guide the 
student to an accurate | | of in botany.”— 
Journal of Botany. 


AN ELEMENTARY TEXT-BOOK of BIOLOGY. 
By J. R. AINSWORTH DAVIS, M.A., F.Z.S. Second Edition. 
In Volumes. Vol. Vegetable Morphology 
8s. 6d. Vol. II., Animal Morphology and Physiology, 10s. 6d. 
“ An excellent attempt to present biology to the student as : yh. OP 
and complete science." —Aritist Medical Journal. 


JHE PROBLEM OF FLIGHT. 
By HERBERT CHATLEY, B.Sc. (Eng.). In large 8vo. Handsome 
cloth, very fully illustrated. 10s. net. 

epitome of the knowledge pont on the subject.”—Perthshire 
our. 
*., * An illustrated prospectus.of this book may be had post free 
on application. 


ter Review. 


London: CHAS. GRIFFIN & Co., Ltd., EXETER ST., STRAND. | 


IMPROVED BURNER. 


DRIP-PROOF. 


LUMINOUS 
BUNSEN 


AND 


TECLU BLAST FLAME 


NEW TYPE OF AIR-REGULATOR. 


J PRICE 
EACH. 


Made only by 


GRIFFIN, 


Kingsway, 
London. 


Ea 


Iu} 


| 
: } 
| 
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7 
| 
| | 4 
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THE MICHELSON ECHELON 


DIFFRACTION GRATING AND SPECTROSCOPE. 


Ilustrated List (‘‘B”) of 
this Instrument and 
Apparatus for use with it 


post free. 


> 
== 
THIS INSTRUMENT OBTAINED A GOLD MEDAL AT THE ST. LOUIS EXHIBITION, 1904. 


We have also recently designed a form of the Lummer Parallel Plate Interference Spectroscope, particulars of which we 
shall be pleased to send to anyone. 


ADAM HILGER, Ltd., 75a, Camden Road, London, N.W. 


Telegraphic Address :—* Sphericity, London.”’ Telephone :—No, 1687 North. 
ILLUSTRATED LIST ‘‘A” (1907) OF SPECTROSCOPES AND SPECTROSCOPIC APPARATUS CRATIS ON APPLICATION. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


Jas. 


Wholesale Maker 
of 


other ‘Scientific 
Instruments. 


WILSON’S 
PATENT 


INTEGRATOR. 


Designed by 
Dr. W. 


PLATES 


For Every Kind of 


Witson, F.R.S., 
to record the 
total amount of 
Solar Radiation 
daily received by 


Radiographic Work. the ground. 
Extremely Sensitive. J. HICKS, 
Easy and Quick to Manipulate. CAMPBELL STOKES’ 
Brilliant Results. RECORDER, 
Great Density. 
Delicate Half-Tones. fo the Metcons 


Fine Detail. 
OF ALL DEALERS. 


ILFORD, Limited, Ilford, London, E. Catalogues (state which regi and ail ty 


return post. 


8,9 &10, HATTON GARDEN, LONDON. 


is 
| 
| 
ILFORD 
| ? 
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PRACTICAL EXERCISES IN CHEMISTRY. By 
G. C. DONINGTON, M.A. Globe 8vo. 2s. 6d. 


AN INTRODUCTION TO THE STUDY OF 
CHEMISTRY. By Prof. W. H. PERKIN, Jr., Ph.D., F.R.S., 
and BEVAN LEAN, D.Sc., B.A. (Lond.). Globe 8vo. 2s. 6d. 


ROSCOE, F.R.S. Illustrated. With Questions. Pott 8vo. 1s. 


INORGANIC CHEMISTRY FOR BEGINNERS. 
By Sir HENRY E. ROSCOE, F.R.S. Assisted by JOSEPH 
LUNT, B.Sc. Globe 8vo. 2s. 6d. 

LESSONS IN ELEMENTARY CHEMISTRY, IN- 
ORGANIC AND ORGANIC. By Sir H. FE. ROSCOE, F.R.S. 
Sixth Edition, thoroughly revised. Feap. 8vo. 4s. 6d. 

INORGANIC CHEMISTRY FOR ADVANCED 
STUDENTS. By Sir H. E. ROSCOE, F.R.S., and Dr. A. 
HARDEN. Globe 8vo. 4s. 6d. 

A TREATISE ON CHEMISTRY. By Sir H. E. 
ROSCOE, F.R.S., and the late C. SCHORLEMMER, F.R.S. 
Completely revised by Sir H. E. ROSCOE, as by Drs. H. G. 
COLMAN and A. HARDEN. 8vo. Vol. I. The Non-Metallic 
Elements. New and Revised Edition. 21s. net. Vol. Il. The 
Metals. New and Revised Edition. 30s. net. Vol. III. The 
Chemistry of the Hydrocarbons and their Derivatives, or 
Organic Chemistry. Parts II., IV., and VI., 21s. each. Part 
III., 18s. 


INTRODUCTORY CHEMISTRY FOR INTER- 


2s. 
ELEMENTS OF QUANTITATIVE ANALYSIS. 
By G. H. BAILEY, D.Sc., Ph.D. Globe 8vo. 45. 6d. 


ALYSIS, ARRANGED FOR THE USE OF STUDENTS. 
By Prof. A. LIVERSIDGE, M.A., LL.D., F.R.S. Second Edition. 
Super Royal 8vo. 4s. 6d. net. 

AN INTRODUCTION TO THE SCIENCE AND 
PRACTICE OF QUALITATIVE CHEMICAL ANALYSIS, 
INORGANIC by CHAPMAN JONES, F.I.C., F.C.S., &c. 
Second Impression. Crown $vo. 6s. 

PRACTICAL INORGANIC CHEMISTRY. By G. S. 
TURPIN, D.Sc. Globe 8vo. 2s. 6d. 

LESSONS IN ORGANIC CHEMISTRY. By G. S. 
TURPIN, D.Sc. 2s. 6¢. 

A TEXT-BOOK OF INORGANIC CHEMISTRY. 
By Prof. IRA REMSEN. 8vo. 16s. 

INORGANIC CHEMISTRY. By Prof. I. REMSEN. 
Crown 8vo. €s. 6d. 

ORGANIC CHEMISTRY. 

Crown 8vo. 6s. 6d. 

THE ELEMENTS OF CHEMISTRY. By Prof. I. 

REMSEN. Eleventh Impression. Feap. 8vo. 2s. 6d. 


COLLEGE TEXT-BOOK OF CHEMISTRY. By 
Prof. I. REMSEN. Extra Crown 8vo. 8s. 6d. net. 


A JUNIOR COURSE OF PRACTICAL CHEMIS- 
TRY. By FRANCIS JONES, F.R.S.E., F.C.S. With a Preface 
by Sir H. E. ROSCOE, F.R.S. Eighth Edition. Globe 8vo. 2s. 6d. 
Questions. 3s. 

PRACTICAL CHEMISTRY. By R. ABEGG and W. 
HERZ. Translated by H. T. CALVERT, B.Sc. Crown 8vo. 6s. 


THE ARITHMETIC OF CHEMISTRY, BEING A 
SIMPLE TREATMENT OF THE SUBJECT OF 
CHEMICAL CALCULATIONS. By JOHN WADDELL, 
B.Sc. (Lond.), Ph.D., D.Sc. Globe 8vo. 4s. net. 


A SCHOOL CHEMISTRY. For High Schools and 


Elementary Classes in Colleges. By JOHN WADDELL, B.Sc., 
Ph.D. Crown 8vo. 4s. net 


By Prof. I. REMSEN. 


A PRIMER OF CHEMISTRY. By Sir HENRY E. | 


TABLES FOR QUALITATIVE CHEMICAL AN- | 


MEDIATE SCHOOLS. By L. M. JONES, B.Sc. Globe 8vo. | 


MACMILLAN AND CO., LTD., LONDON. 


MACMILLAN & CO.’S 
BOOKS FOR STUDENTS OF CHEMISTRY. 


THEORETICAL CHEMISTRY THE 
STANDPOINT OF AVOGADRO’S RULE AND 
THERMODYNAMICS. By Prof. WALTER NERNST, Ph.)). 
8vo. 15s. net. 

PRACTICAL ORGANIC CHEMISTRY FOR 
ADVANCED STUDENTS. By Prof. JULIUS B. COHEN, 
Ph.D. Globe 8vo. 35. 6d. 

THEORETICAL ORGANIC CHEMISTRY. by 
Prof. JULIUS B. COHEN, Ph.D. Globe 8vo. 6s. 


AN EXPERIMENTAL STUDY OF GASES. by 
Prof. M. W. TRAVERS. 8vo. 1os. net. 


THE GASES OF THE ATMOSPHERE. By Prof. 
Sir W. RAMSAY, F.R.S. Third Edition. Extra Crown 8vo. 6; 
net. 

A DICTIONARY OF CHEMICAL SOLUBILITIES, 
INORGANIC. By A. M. COMEY, Ph.D. Demy 8vo. 153. net. 


PRINCIPLES OF INORGANIC CHEMISTRY. By 
HARRY C.§JONES,“Associate Professor of Physical Chemistry in 
the Johns Hopkins University. 8vo. 17s. net. 

ELEMENTS OF PHYSICAL CHEMISTRY. by 
Prof. HARRY C. JONES. 8vo. 17s. net. 


ELEMENTS OF INORGANIC CHEMISTRY. By 
Prof. HARRY C. JONES. Crown 8vo. 6s. 6d. 


THE THEORY OF ELECTROLYTIC DISSOCIA- 
TION AND SOME OF ITS APPLICATIONS. By Prof. 
HARRY C. JONES. Crown 8vo. 7s. net. 


CHEMISTRY OF THE PROTEIDS. By GUSTAV 
MANN, M.D. (Edin.), B.Sc. (Oxon.). 8vo. 15s. net. 


THE PRINCIPLES of INORGANIC CHEMISTRY. 
By Prof. WILHELM OSTWALD, Ph.D. Translated by ALEX. 
FINDLAY, M.A., Ph.D., D.Sc. Second Xdition. 8vo. 18s. net. 


THE SCIENTIFIC FOUNDATIONS OF ANALY- 
TICAL CHEMISTRY TREATED IN AN ELEMENTARY 
MANNER. By Prof. WILHELM OSTWALD, Ph.D. Trans- 
lated by GEORGE M‘GOWAN, Ph.D. Second Edition. Crown 
8vo. 6s. net. 


MANUAL OF PHYSICO-CHEMICAL MEASURE- 
MENTS. By Prof. W. OSTWALD. Translated by J. WALKER, 
D.Sc., Ph.D. Illustrated. 8vo. 7s. net. 


INTRODUCTION TO PHYSICAL CHEMISTRY. 
By Prof. JAMES WALKER, D.Sc., Ph.D., F.R.S. Fourth Edition. 
Evo. 10s. net. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF 
OILS, FATS, AND WAXES. By Dr. J. LEWKOWITSCH, 
M.A., F.L.C., &c. In Two Volumes. With 88 Illustrations and 
numerous Tables. Third Edition. Entirely Rewritten and Enlarged. 
Medium 8vo. 36s. net. 


LABORATORY COMPANION TO FATS AND 
OILS INDUSTRIES, By Dr. J. LEWKOWITSCH, M.A, 
F.1.C. 8vo. 6s. net. 


SYSTEMATIC SURVEY OF THE ORGANIC 
COLOURING MATTERS. Founded on the German of Drs. G. 
SCHULTZ and P. JULIUS. Second Edition. Revised throughout, 
and greatly enlarged. By Prof. ARTHUR G. GREEN, F.I.C., 
F.C.S. Royal 8vo. 21s. net. 

A HISTORY OF CHEMISTRY FROM EARLIEST 
TIMES TO THE PRESENT DAY. By Prof. ERNST VON 
MEYER, Ph.D. Translated by GEORGE McGOWAN, Ph.D. 
Third Edition. 8vo. 17s. net. 


IMMUNOCHEMISTRY. The Application of the 
Principles of Physical Chemistry to the Study of the Biological 
Antibodies. By SVANTE ARRHENIUS. Crown 8vo. 7s. net. 
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FLATTERS « GARNETT, Ltd., 


Makers of Lantern and Microscopical Slides, 


48 DEANSGATE, MANCHESTER. 
DISSECTING 
INSTRUMENTS 


in neat pocket case, containing : 
Scalpel, Fine Scissors, Straight 
and Curved Forceps, two 
Needles with screw ends and 
Single Lens Magnifier. 
Each 7/9; by post 8/~ 
Special Sets made up to order. 
oose Instruments supplied. 
MICROSCOPICAL 
Stains, Chemicals, and Reagents. 


BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price £1 16 per Series ; 
adapted for Board of Education and London University Examinations, 
Illustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogonium, Coleochaete, Chara, Sexual Organs and Cystocarps in the 
Rhodophycez ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 

Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Ampbioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


WINER ALS. 


Some Recent Additions to Stock now on view at 


T. D. RUSSELL’S New Ground Floor Show Room, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


From SICILY: Fine Sulphurs, Aragonite, and Melanophlogite. 
From JAPAN: Axinite, Orthoclase, Anorthite, Topaz and Garnet 
Crystals, Hyalite and Dolomite. 
From STASSFURT : Brilliant Blue Rock Salt. 
Catalogues and Specimens for Selection, post free. 


john Street is opposite Gray’s Inn Gardens, and reached from Holborn 
by Gray’s Inn Road or Warwick Court to Theobald’s Road. 


NATURAL HISIOR 
‘SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natural 
History. 


Specimens preserved and mounted by 
rst-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, W.C. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 
Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 
$3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 2841 Western. Tel. Add., ‘* Meteorites,” London. 


SECOND-HAND TELESCOPES. 


4)” Wray, stand, slow motion, 3” Student, mahogany stand, 
eyepieces, complete, £30. finder, 3 eyepieces, £10. 

4” Wray, altaz. stand, eyepieces, 2?” Dollond, brass pillar, claws, 
£25. finder, &c., £8 10s. 

3%” Cooke, tripod stand, finder, 2)” Negretti, claws, 2 powers, £4. 
eyepieces, £20. | Many others, all sizes and makers. 
Also Portable and Naval Telescopes, Prism Binoculars, 
Microscopes, &c. 


SCIENTIFIC INSTRUMENTS BOUGHT, EXCHANGED AND REPAIRED. 
A. CLARKSON & CO., 63 Farringdon Road, London. 


Sales by Auction. 


SALES OF MISCELLANEOUS PROPERTY. 


MR. J. C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the disposal of MICRO- 
SCOPES, SLIDES, and OBJ ECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 

On view Thursday 1.30 to 5.30 and morning of Sale. 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE zs ‘* PHuSIS,’’ LONDON. 


Telephone—GERRARD, 8830. 
CHARGES FOR ADVERTISEMENTS. 


& s. d.| PiacesAsroap:— s. d. Q Es. da 
ree Lines in Column uarter Page, or Ha 
ail-yearly “yearly . ne Sixteenth Page,orKight 
er 1 One Eighth Page, or Quarter HalfaPage,oraCol. 3 5 O 
Quartesty . Quarterly Column . 018 6) Whole Page 6 60 


(A charge of 6@. is made for changing Scotch and Irish Cheques). 
Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d¢. each, and can be sent post free for 1s. 9d. 

Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET,” LONDON, W.C. 


* The first line being in heavy type is charged for as Two Lines. 


| 
|= 
| 
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IMPORTANT ANNOUNCEMENT. 


GAIFFE-WAPPLER BREAK 


FOR CONTINUOUS CURRENT 
Hammer, Motor, or Jet, Nothing to wear out. 
No} 


Platinum, Mercury, or Oil, No attention required. 
Cas, Alcohol, or Vapour. Results perfect. 


GAIFFE’S “INTENSIVE” BREAK 


(Mercury Jet) 
FOR CONTINUOUS CURRENT 


RAPID RADIOGRAPHY { Superior to the Wehnelt. Gives 


For | RADIO-THERAPY 25 to 30 ampéres in the primary. 
. RADIOSCOPY Superior to the best Mercury Jet 


= Gives, in oe, low or 
HIGH-FREQUENCY | 


GAIFFE-BLONDEL 
MERCURY JET INTERRUPTER 


FOR ALTERNATING CURRENTS 


Specially designed for cutting extra thin 
series sections, and continuous ribbons. 


The carriage moves freely, yet without the slightest play. The uni- 
versal clamp-holder is constructed on the principle of Hooke’s key. 


PRICE (without knife or ribbon conveyor), £8. 


For detailed description of this and many other patteras see 
Microrome Lisr. 


The following Catalogues may be had post free :— 
(1) Microscopes and Accessories ; (2) Microtomes ; 
(3) Projection Apparatus; (4) Photo-Micrographic 
Apparatus ; (5) Photographic Objectives & Cameras. 


E. LEITZ, 
OXFORD HOUSE, 9-15 OXFORD ST., LONDON, W. 


Agents in all University Towns. 


S@- Write for full particulars to the SOLE AGENTS— 


THE MEDICAL SUPPLY ASSOCIATION, 
228 Gray’s Inn Road, LONDON, W.C. 


MOTO-MAGNETIC INTERRUPTER. 


This Interrupter is constructed on entirely novel principles, and is fiee from 
all the disadvantages usually associated with Mercury Breaks. 
Principal Features: 

The Mercury never requires cleaning. 

No liquid di-electric used, consequently entire absence of all dirt and mess. 

Only sixteen ounces of mercury required. 

Is small, portable, and can be turned in any position without mercury 
escaping. 

Supplied to the principal institutions and workers throughout the country. 


Write for New Illustrated Price List No. 7h, post free and gratis on application to 
ELECTRICIANS TO 
W. WATSON & SONS, 
313 HIGH HOLBORN, LONDON, W.C. 


Branch—16 Forrest Roap, EpinsurGu. Works—HicGhH BARNET, HERtTs. 
Depits—2 Easy Row, BirMiInGHAM; 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of any THE _ ADON (REGISTERED). Mounted in Aluminium. 
small lens without disturbing Mescures 3} ins. long, 1} ins 


plates or films which may be diameter, weighs 43 ounces. 


— PRICE, including Solid Leather 
Case, £3 10 OC nett. 


Can be used alone for higher 
magnification or larger plates. 


IntustrareD BooKLEr with 
An excellent lens for all Specimens of Work 
artistic photography. PATENT. FREE, 


J. H. DALLMEYER, Ltd., Denzil Road, Neasden, London, N.W. 
Show Rooms :—25 NEWMAN STREET, w. 
MAKERS OF THE CELEBRATED DALLMEYER PORTRAIT LENSES. 


¥rinted by RICHARD CLay AND Sons, LimiTeD, at 7 & 8 Bread Street Hill, Queen Victoria Stréet, in the City of London, and published by MAcMIL' AN 
anp Co.. Limitep,at St. Martin’s Street, London. W.C., and THE MACMILLAN Company, 66 Fifth Avenue. New Yorke—Tuurspay, February 13, 1 
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A WEEKLY ILLUSTRATED 


CNERAL LIBRARY, 
UNIV. OF 


MAR 7 1008 


JOURNAL OF SCIENCE. 


‘*To the solid ground 


Of Nature trusts the mind which’ builds for aye. 


’*__WORDS WORTH. 


No. 1999, VoL 77) THURSDAY, 


FEBRUARY 


20, 1908 [PRICE SIXPENCE 


Registered asa Newspaper at the General Post Office.) 


NEW PATTERN NEWTONIAN CHEAP 
ELECTRIC LANTERN. 


5067 New Iron-Body Lantern, with brass front, fitted on 

mahogany board, 4-in. double Condenser, tx st full-size achro- 

matic Front Lens, and ‘* Newtonian” Hand-Feed Arc Lamp. 
Complete in Case .. £10 10s. 

NEWTON co., 
OPTICIANS TO HIS MAJESTY THE KING 

AND H.R.H. THE PRINCE OF WALES AND THE GOVERNMENT, 

3 FLEET STREET, LONDON. 


[All Rights are Reserved. 


REYNOLDS E BRANSON, ‘Lid, 


Chemical and Scientific Instrument Makers to 

His Majesty’s Government (Indian, Home and _ Colonial), 

Laboratory Furnishers and Manufacturing Chemists. 
STROUD & RENDELL SCIENCE LANTERNS. 
(Revxnotos & Branson, Lrp., AuTHoRISED Maxkgrs.) 
For the projection of slides and apparatus in either a vertical or horizontal 
plane by altering the ; 
position of the mirror. 


These Lanterns are 
fitted with two superior 
objectives, 6, 9 or 12 
inches focus, prism with 
silvered face (which can 
also be used as an erect- 
ing prism at A). 


Price, complete with lime-light burner and slide carrier, in 


travelling case ... ese £7 10 0 
Ditto, with ‘* Phoenix” Arc ‘Lamp... extra £2 00 
extra £010 O 


Portable Pattern for Lecturers 
Lllustrated Catalogues post, free on ation. 
14 COMMERCIAL STREET, LEEDS. 


FOR DEMONSTRATING PROGRESSIVE 
AND STATIONARY WAVE MOTION. 


New Edition of Stand; Heat and Light 
Now Ready. 


John J. Griffin & Sons, Ltd., 


SHAW DINES 


MICRO-BAROGRAPH. 


An instrument for 
recording the minor 
fluctuations of the 
Atmosphere as opposed 
to the general 
Barometric Surges. 


Descriptive Pamphlet post free 
on application to the 
Sole Makers: 


NEGRETT! & ZAMBRA, 


. 38 HOLBORN VIADUCT, E.C. 


Branches: 


KINGSWAY, W.C. 


45 Cornhill, a 122 Regent St., W. 
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LONDON MATRIGULATION. — 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Eight Vears, about 300 
Students of University Tutorial College have 
passed London University Examinations. 

Prospectus and guide may be had post free from the 
PRINCIPAL, University Tutorial College, 32 Red Lion Square, 
Holborn, W.C. 


BATTERSEA POLYTECHNIC, S.W. 
TRAINING DEPARTMENT FOR TEACHERS OF DOMESTIC 


Head of Department—Miss Mary E. Marsven. 


The full course extends over three years and includes on the technical 
— Cookery, Laundrywork, Housewifery, Needlework, Dressmaking and 

illinery. 

A special feature of the Course is the thorough training which is given in 
Practical Science and Scientific Method. This comprises Lectures and 
Laboratory work in Chemistry and Heat, Hygiene, Physiology and Bacteri- 
ology, together with Lectuces on Theory of Education. 

Students also attend classes in Blackboard Drawing and Lectures on 
Form, Colour and Design. 

While the main object, therefore, is to train Teachers to become thoroughly 
skilled in Housecrafts, special stress is laid upon the scientific principles 
underlying household processes, and the co-ordination of the work of the 
Kitchen, Laundry, &«., with that obtaining in the Scientific Laboratory 
and Lecture Room. Visits from time to time are arranged to museums and 
other places of interest. 

Students obtain practice in Elementary, Secondary and Technical class 
teaching, for which ample facilities are provided both at the Polytechnic 
and at neighbouring schools. 

Special Courses for the training of Housewives and for Ladies preparing 
for Colonial life are also arranged. 

London County Council Scholarships for training teachers of Domestic 
Economy are tenable at the Department. 

Forther particulars of the Department can be obtained upon applicatioy 


to the Lapy CLERK. 
S. G. RAWSON, D.Sc., 
Pri: cipal. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 
(UNIVERSITY OF LONDON.) 
PRELIMINARY SCIENTIFIC EXAMINATION. 


Special arrangements are made to suit the convenience of Students who 
have just passed the Matriculation Examination of the University of 
London, and who are anxious to commence studying for the above Exam- 
ination without loss of time. 

Students Matriculating in January may thus enter at once without any 
break in their Studies, so that they may be able to present themselves for 
the Preliminary Scientific Examination at the earliest possib'e date. 

Zoology and Botany. By G. P. Munce, A.R.C.S., F.Z.S., and R. A. 
Bupoicom, B.A.Oxon. 

Chemistry and Physics. By HuGu Canny, B.A., B.Sc.Lond., and 
O. W. Grirritus, B.Sc.Lond. 

Fee for the whole Course, Ten Guineas. 


MUNRO 


Turner Street, arden. 


Mile End, E. 


NATURAL SCIENCE SCHOLARSHIP. 


KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March, 1908. 

The Examination commences Tuesday, March 10. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 
— particulars apply to Dr. Hatcuerr Jackson, Keble College, 

xford. 


THE ROYAL AGRICULTURAL 
COLLEGE, CIRENCESTER. 


A new PRINCIPAL of the College is required at the end of the ensuing 
summer term in consequence of the retirement from that date of the Rev. 
J. B. McClellan, M.A. Full particulars may be obtained from E. B. 
Haycarrn, Cirencester, and all applications must be received by him 
before March 1 next. 
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NORTHERN POLYTECHNIC INSTITUTE 


HOLLOWAY, LONDON, N. 

Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.R.), 
Holloway Rd. Stn. (B. & P. Tube), & Highbury Stn. (G.N. Tube), 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 

DEGREES. 
Day and Evening Courses in the above under recognised teachers i) — 
MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERING. 


Separate laboratories for Elementary, Advanced and Honours stud: 1 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacat 11 
Full pariiculars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Princip:!. 


LONDON INTER-COLLEGIATE 


SCHOLARSHIPS BOARD. 
ENTRANCE SCHOLARSHIPS & EXHIBITIONS, 1908. 
Twenty Scholarships and Exhibitions, ranging in value from £20 to £5 

a year, for Men and Women, tenable at 
UNIVERSITY COLLEGE, 
KING'S COLLEGE, 


and 
THE EAST LONDON COLLEGE, 


will be offered for competition on May r2, 1908. ' 

Candidates must have passed the London Matriculation or an equivalent 
examination, and be under the age of 19 on October 1, 1908. 

Full narticulars and forms of entry may be obtained from the Secretary 
of the Board (A. E. G. Arroer). 

University College, 


Gower Street, London, W.C. 
GOLD ASSAYING, and Genera! 
CHEMICAL, METALLURGICAL, 


PUPILS. and COMMERCIAL ANALYSIS. 


Students, Pupils and Gentlemen having only a short time at their disposal 
can obtain special instruction and. practice in above. 


PROFESSIONAL CERTIFICATES GIVEN. 
Moderate Terms. Prospectus and Terms on application. 
L. SCHLUND, M.A., A.I.M.M. (late H. W. Martin), 
CHEMIST, METALLURGIST AND MINING ENGINEER, 
The London Metallurgical Laboratory & Assay Office (Est. 1 °-;), 
32 & 34 CLERKENWELL ROAD, LONDON, E.C. 


COUNTY BOROUGH of SUNDERLAND. 
MUNICIPAL TECHNICAL COLLEGE. 


The Council are prepared to receive applications for the position of 
PRINCIPAL of the above named College (the standard of which is that of 
a University College), at a Salary of £500 per annum. No fees. The person 
appointed will be required to devote his whole time to the duties of the 
office, and to be a Graduate of a British University, prepared to take <n 
active part in the teaching work of the College in one of the following 
subjects :— 


Applied Mathematics. 

Chemistry. 

Electrical Engineering. 

Mechanical Engineering. 

Naval Architecture. 

Physics. 
Canvassing Members of the Council directly or indirectly until after the 
first selection by the Committee of Candidates will disqualify the Applicant 
on whose behalf such canvassing shall have been made. 
Applications in writing, stating whic: subject the Candidate propose» to 
teach, accompanied by not more than six recent original testimonials (w! ich 
will be returned), addressed to the undersigned at the Town Hall, Sunder- 
land, and endorsed ‘‘ Technical College appointment of Principal” in the 
left hand corner of the envelope, will be received up to, but not later than 
12 noon on Monday, March 23 next. 

FRAS. M. 


Town Hall, ‘own Clerk. 
Sunderland, 
February 18, 1908. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Faster (1908) Vacancies.—Graduates in Science and 
other well qualified Masters seeking posts in Public and other Sc}.vools 
should apply at once, giving full details as to qualifications, &c., to 
Messrs. GRIFFITHS, SmitH, & Smitu, Tutorial Agents std 
1833), 34 Bedford Street, strand, London. Immediate notice ol! 
the best vacancies will be sent. 
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BIRKBECK COLLEGE, 


REAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 


Courses of Study under Recognised Teachers of the University of 
London for Degrees in Science and in Arts. 


A. McKenzig, Ph. D., D.Sc., M.A. 
Chemistry { Warn, PRD. BSc. 
f A. Grirrrrus, D.Sc. ; D. Owen, B.A., B.Sc. ; 
Physics .. B. W. Crack, B.Sc. 


Botany... D.T. Gwynne-VauGuan, M.A. 


Zoology ... H. W. UnTHANK, 7% B.Sc. 

Geology ... J. W. Evans, D. Sc. Davies, D.Sc. 
Mathematics .. E. H. Smart, M.A. ; V. Coates, M.A. 
Classics ... F. A. Wricut, M.A. ; G.S. RoBerTson, M.A. 
French V. EB. KasTNER, Bits. L. 

German ... E. L. Mitner-Barry, M.A. 

Geography G. G. CuisHoim, M.A., B.Sc. 

History ... TT. Seccomesr, M.A. 

Logic = (G. ArmitaGe-Smitu, M.A., D.Lit. 
Economics "1G. C. Rankin, M.A 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 
Calendar 3d. (post free 5d.\, on application to the Secretary. 


THE UNIVERSITY OF SHEFFIELD. 
APPOINTMENT OF LECTURER IN GEOGRAPHY. 


e Council are about to appoint a LECTURER in GEOGRAPHY. 
ae ications to be sent in by March 14, 1908. Further particulars may be 


obtained from 
W. M. GIBBONS, 
Registrar. 


THE UNIVERSITY OF SHEFFIELD. 
APPOINTMENT OF DEMONSTRATOR IN BOTANY. 
The Council are about to appointa DEMONSTRATOR in BOTANY. 
Salary, £150 per annum. 
Applications should be made to the undersigned, from whom further par- 
ticulars may be obtained, not later than oe 22, 1908. 
. M. GIBBONS, Registrar. 


UNIVERSITY OF WALES. 
MATRICULATION EXAMINERSHIP IN CHEMISTRY. 


Appointment to the above Examinership for 1908 will be shortly made 
Applications should be sent on or before March rt to the REGISTRAR, 
pocarege” Registry, Cathays Park, Cardiff, from whom further particulars 
may be obtained. 


THE 


JOURNAL OF ECONOMIC BIOLOGY. 


Edited by WALTER E. COLLINGE, M.Sc., F.L.S., F.E.S., 
with the co-operation of 
Poof. A. H. R. Butrer, D.Sc.; Prof. Ger. H. Carrentrer, B.Sc., 
M.R.L.A.; Rosert ; and A. E. Sutpvey, 


Vol. Il., Part 4, completing the volume, now ready, 
ConrTENTs : 

Some Critical Observations on the Europein Species of the Genus Cher-mes. 
(With plates viii. and ix.) By E. R. Burpon, M.A Ss. 

On the Structural Characters of Three Species of Coccidac affecting Cocoa, 
Rubber, and other Plants in Western Africa. (With 3 Figs.) By 
Rosert Newsteap, A.L.S., &c. 

Reviews and Current J.itera’ ure, Title- -page, Index, &ce. 


The price of Vols. I. ana Il. has been advanced to #1 18. each. 
The prepaid subscription to Vol. lll. is 168. 


London: DULAU & CO., 37 Soho Square, W. 


RADIUM 
ALL STRENGTHS 


From 407,000 Units (for demonstration purposes) 
To 1,800,000 Units (for the most critical research work) 
IN TUBES OF 2!, 5, AND 10 MILLIGRAMMES, 


RUBIES AND SAPPHIRES 


Reconstructed from Small Real Stones by a New Process. 
Cost about 1/20 to 1/30 of naturally mined Stones. 


These Stones have the same hardness, specific gravity, and chemical 
composition, are chews, and indistinguishable from Nature’s product. 
As exhibited at the Royal Institution. 
SAPPHIRES EITHER BLUE OR PINK. 
Full particulars and prices on application. 


Pitchblende, Radio-ActiveMud, | Germanium, 


Carnotite, Electroscopes, Cesium, 
Aeschynit, Monazit, Beryllium, 
Emanium, Monazit Sand, Euklas, 
Samarskite, Carborundum, Hiddenit. 
Zine Sulphide, Willemite, Wagnerit, 
Radium Residue, Spinthariscopes, Phosgenit, 


Voleanic Dust, 

Voleanic Mud, 

Minerals in 
boxes, &c., &c 


Thorionite, 
Lithium Metal, 
Rubidium, 
Tantalum, 


Polonium, 

Calcium Metal, 

Flexible Sand- 
stone, 


aa@- NEW and EXTENDED EDITION of TABLE of RARE EL EMENTS, 
giving full scientific particulars, 6d. post free. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 


71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 


NEW ILLUSTRATED GATALOGUE 


(260 pages), covering all special apparatus required for 


BACTERIOLOGY, 
ANALYTICAL ano 
AGRICULTURAL 
CHEMISTRY, 


Cratis to Laboratories on application. 


A. GALLENKAMP > & Co., Ltd., 
19 & 21 SUN STREET, Finsbury Square, LONDON, 


BROWNING’S TABLE SPECTROSCOPES 
AND SPECTROMETERS 


These instruments are of best workmanship throughout ; the 
prisms are of very dense glass of superior quality, and the 
object glasses achromatic. 

fhe slit is provided with a right angled reflecting prism, by 
which two spectra may be seen in the field of view at the same 
lime, and may be easily compared. The lines or bands in any 
spectrum can be accurately measured in degrees and minutes 
of angular deviation. 


Prices from £7. 


Full particulars in Spectroscopic Price List sent POST 
FREE on application. 


HOW TO WORK WITH THE SPECTROSCOPE, by John Browning, 


F.R.A.S., &c., with 20 Illustrations, post free, 7d. 
MINIATURE SPECTROSCOPES from 20/- 
MANUF'G 


JOHN BROWNING, 78 STRAND, LONDON. 


7804 Central. 


Estab. 1765. Tel. No. : 
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A Revolution in the Teaching of Physics. 
Price 3/6 Net. 


THE POLARITY OF MATTER. 


By ALEX. CLARK, M.A. 
Physical Phenomena explained by this new system. Electr’city, magnetism, 
gravitation, cohesion, &c., are forms of one single force. 
‘Will interest all students of Physics.” —Scotsman. 


GALL & INGLIS, LONDON and EDINBURGH. 


FOREIGN SCIENTIFIC BOOKS 


supplied quickly and cheaply. 
References in principal towns at home and abroad. 


Catalogue of standard and recent works post free. 


W. M U LLE R, 16 St., 


(LATE oF 59 CasTLe STREET EAST.) 


Sales by Auction. 
VALUABLE COLLECTION OF EXOTIC BIRD SKINS. 
TUESDAY, FEBRUARY 25, AT 12.30. 


Mr. J.C.STEVENS will offer at his Rooms, 
38 King Street, Covent Garden, London, W.C., about 250 lots of Bird 
Skins in fine condition from all parts of the world. Also Heads, Horns 
and Skins of Animals and a great variety of Natural History Specimens. 

On view. day prior, 10 to 5, and morning of sale. Catalogues on 
application. 
SALES OF MISCELLANEOUS PROPERTY. 

MR. J. C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the disposal of MICRO- 
SCOPES, SLIDES, and OBJ ECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 

Jn view Thursday 1.30 to 5.30 and morning of. Sale. 
UTENSILS, WIRE, 


P LATI N U FOIL, RESIDUES, &c. 


PURCHASED AT HIGHEST PRICES. 
L. SCHLUND & Co., 32 Clerkenwell Rd., London. 
Assayers, Gold and Silver Refiners. 


A NEW LIST OF 
f NATURAL HISTORY 


SPECIMENS. 
POST A New Classified List (Pp. 36) of Biological Material POST 


embracing osteological material, models and casts, 

FREE ‘mounted spirit specimens, embryos, class work FREE 
material, type collections, &c., is now ready. This 
should be in the hands of every museum curator and 


teacher. 
ROBERT BROGDEN, 28 Colville Square, London, W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY .EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 

and. ictation Room. » i -wri 3 
10 Duke Sueet, Adeiphl, Agency, 


CRUCIBLES, SCRAP, 


New dismountable Bookcases with movable shelves, for 
Libraries, Kook-ellers, &c. Sole Agent: V. SCHLIENGER, 15 Great 
Chapel Street, Oxtord Street, London, W. Catalogue and price list 
free on application. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., R. LLOYD 
PRAEGER, B.A., and ROBERT PATTERSON, F.L.S. 
Annual Subscription, 5s. Post Free to any «Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Ld. 


SCIENTIFIC ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 
g@- LARGEST STOCK in LONDON of SECOND. 
HAND School, Mathematical, Mechanical, Botanical, 
Natural History, ELEMENTARY and ADVANCED 
| SCIENTIFIC BOOKS of all kinds at about HALF 
| PUBLISHED PRICE. 

CLASSICAL, THEOLOGICAL, AND FOREIGN BOOKS, 
KEYS AND TRANSLATIONS. 


BOOKS FOR ALL EXAMS. 


Ve. POOLE & CO. 
104 CHARING CROSS ROAD, LONDON. 


Oe Enquiries by letter receive immediate attention. 


THERE ARE NO 
CON FLIctTs 
BETWEEN 
WORKERS IN SCIENCE 


AS TO THE VALUE OF THE FIRM ~. — 
as a Bookfinding 

E. GEORGE & SONS Agency. 
‘Lhey can supply cheaper, cleaner copies of any procurable books or 
periodicals than any other firm in the trade, and twice as quickly. Write 
to them at their address—151 WHITECHAPEL ROAD, LONDON, ENG. 


We can supply a complete bound set of Nature.” 


NATURE. 


The number for last week (February 13) contained :— 
Is Mars Habitable? By Dr. Witttam J. S. Lockyer. 
Agriculture in France. iS 
Chemistry in the Seventeenth Century. |) 
W. A. D. 


Town Gas. 
Our Book Shelf. 
Letters to the Editor :— 
The Inheritance of ‘* Acquired” Characters. Dr. G. 
ARCHDALL REID; Rev. E. C. Spicer; A. D. D.— 
Atmospheric Electricity and Fog: Dr. CHARLES CHKEr, 
F.R.S.—The Penetrating Radiation. W. W. STRONG.— 
| Classification of Secondary X-Radiators. Dr. C. G. 
| BARKLA and C. A. SADLER.—-Auroral Characteristics of 
| Clouds. Grorce C. Srmpson.—Reissner’s Fibre in the 


Frog. Grorce E. acul-ata 
in Ceylon. Dr. ARTHUR WILLEY, F.R.S.—Poseidonius 
on the Originator of the Theory of Atoms. Dr. T. j. J. 
SRE, 
| Agricultural and Horticultural Research, 
trated.) By R. N. 
The Geology of the Transvaal. 
Dr. F. H.- Hatch. 


(//lustrated.) By 


The History of Arithmetical Notation. 8) 
G. B. M. 


Prof, J. B. Pettigrew, F.R.S. By W.C. M. 
W. A. Shenstone, F.R.S. By Prof. Wittiam A. 
TILDEN, F.R.S. 

Notes. Our Astronomical Column. 
The Winds of Northern India. By E. G. 
Medical Inspection in London. 
Theory of the Mirage. (///ustrated.) By G. I. I}. 
A Contribution to the History of Ironclads. 
The Smithsonian Institution. 
University and Educational Intelligence, 
Societies and Academies. 
Diary of Societies. 

Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or 0! 74 


from residents abroad. 
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New Carcuratinc Rute, rrin. long, with 
longitudinal spring, and with special cursor having 
all the usual scales, and in addition, log lo 

ei and volt scale, giving: (1) Involution wit 

fractional powers, 2) Evolution with fractional 

roots, (3) Potential loss of voltage, for Electrical 

2 and Mechanical Engineers ; in case, 138. 6d. 
Book oF INSTRUCTIONS FOR SLIDE Beis, ¢ containing many pages of full size diagrams, 18. 6d. 

ALL MAKES OF SLIDE RULES SUPPLIED FROM STOCK. List oF StipE Ru tes (excerpt from Full Catalogue) post free. 


WwW. H. HARLING, ™*"*smstical, Drawing. ¢ Surveying 47 Finsbury Pavement, London, E.C.; and at Grosvenor Works, Hackney. 


Established 1851. - FULL JL! UST RAT “ED CATALOGUE, 13th Edition, 1c4 pages (covering every requirement), Post Free. 


BIRDLAND” JGLASS BLOWING.* 


ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING 
CA M E RA carried out quickly and correctly from rough sketch at Moderate Charges. 
has now become the : | ANY FORM OF GLASS APPARATUS REPAIRED. 

standard instrument for DEMONSTRATIONS given here, or at Colleges, &c. 


Natural History Photo- 
N. 
graphy. Itis extremely HELM, 66 


simple to operate, yet 

KER of A/L K/NDS of X-Ray, Geissler and other Vacuum 

is used by the majority my Tues, ion, Pumps, High Frequency Electrodes, &c. List /ree. f 


W. G. PYE & CO., 


NATURE says: { 


** Excellently adapted 
for the use of natur- 


alists. 
Woe Fon Wew Scientific Instrument Makers, 
Sole Makers-SANDERS & CROWHURST, ff GRANTA WORKS, CAMBRIDGE, ENGLAND. 
Specialistsin everything pertaining to Natural History hotograph iy’, 
71 SHAFTESBURY AVENUE, LONDON, W. j cmealiabemtan 


HIBBERT’S 
W. WILSON. PATENT 


VERNIER MAGNETIC 
MICROSCOPE. BALANCE. 


Horizontal and Vertical Scales ; 
16 cm. in length. The microscope | 
rotates on a horizontal axis, and | 
can be clamped in any position. 
One power and one Eye-piece. 


With Scales reading to*1 mm. £6 [0 


PRICE, as illustrated, £1 14 O 


” ” 710 WRITE FOR SPECIAL PAMPHLET, 
» 85 ILLUSTRATED CATALOGUE POST FREE. 


IMPROVED 


1 BELMONT ST., CHALK FARM, LONDON, N.W. | 
THERMOGRAPH. 


NEW DOUBLE DARTON’S 
SURFACE CONDENSER. RECORDING 


THE “IDEAL.” 


This is the best and cheapest Condenser on 

the market; all delicate parts are protected 

by outer jacket, and the water cannot over- 

flow into the distillate. Made in two sizes, 6” 
and 8”, 4/6 and 5/6 each. 


Ba Nature says :—“‘ This is one of the most com 
pact and efficient condensers which has come before our 
notice. We have tested it for condensing such volatile | 
substances as ether, carbon disulphide, and acetone, 
and have found that even with rapid distillation the | 
condensation is very complete. Generally speaking, 
in order to condense these substances satisfactorily, it 
is necessary to employ a very long condenser ; of course, 


this means using a great amount of bench space. As | 
SOLE MAKERS— 4 1 S 


the new condensers are used in a perpendicular posi- 
tion, the saving in space is very great. 

FINSBURY PAVEMENT LONDON E.c New I}ustrated List of Meteorclogical } Instruments Post Free. 


All kinds of Apparatus for Science Teaching. F. DARTON & CO., '*? S3,vou™ STREET: 
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WEACMWIILLAN CO.’S LIst. 
PROFESSOR F. O. BOWER’S NEW BOOK. 


THE ORIGIN OF A LAND FLORA. pen Ret 


Professor of Botany in the University of Glasgow. With numerous Illustrations. 8vo. 18s. net. 


NEW EDITION COMPLETELY REVISED OF VOLUME II. 


A TREATISE ON CHEMISTRY. 


By H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 
Volume Il. THE METALS. 
New Edition, completely revised by Sir H. E. ROSCOE and Dr. A. HARDEN. 8vo. 380s, net. 


This, and the preceding volume on the Non-Metaliie Elements, constitute the most complete and up-to- 
date Treatise on Inorganic Chemistry now available in the English language. 


PREVIOUSLY PUBLISHED. 


Volume I. New Edition. The Non-Metallic Elements. Revised by Sir H. E. Roscoz.and Drs. H. G. Constar 
and A. HARDEN. 8vo. 21s. net. 


SECOND EDITION, REVISED AND ENLARGED, NOW READY. 


SELF-INSTRUCTION IN THE PRACTICE AND THEORY OF 


NAVIGATION. By the EARL OF DUNRAVEN, Extra Master. Second Edition. 3 vols. 8vo. Vols. I. and 
II., 17s. net. Vol. III., 8s. 6¢. net. 


RESISTANCE OF SHIPS AND SCREW PROPULSION. 


By D. W. TAYLOR, Naval Constructor. U.S. Navy. 8vo. tos. net. 
NEW AND CHEAPER EDITION.: 


PRINCIPLES OF WESTERN CIVILISATION. 


Extra Crown 8vo. 55. net. 


M ARS AND ITS C AN ALS. at Flagstaff, 


ATHENA: UM.—* We heartily recommend our readers to procure the present book, study it for themselves, and draw their 
own conclusions.” 


WALLACE, F.R.S., &e. With Map. Extra Crown 8vo, 2s. 6d. 


GRAPHICS applied to Arithmetic, Mensuration and Statics. 


By G. C. TURNER, B.Sc. (Lond.), Lecturer in Mathematics and Mechanics at the Goldsmiths’ College (University of 
London), New Cross, S.E. Crown 8vo. 


THIRD EDITION NOW READY. 


COMPARATIVE ANATOMY OF VERTEBRATES. 


Ropert WiEDERSHEIM by W. N. PARKER, Ph.D., Professor of Zoology at the University College of South Wales and 
Monmouthshire in the University of Wales. Third Edition founded on the Sixth German Edition. With 372 Figures 
and a Bibliography. 8vo. 16s. net. 


EXERCISES IN ELEMENTARY QUANTITATIVE CHEMICAL 


ANALYSIS FOR STUDENTS OF AGRICULTURE. By Professor AZARIAH THOMAS LINCOLN and 
Professor JAMES HENRI WALTON. Illustrated. 8vo. 6s. 6d. net. 


THE ARITHMETIC OF CHEMISTRY: being a i 


treatment of the subject of Chemical Caleulations. By JOHN WADDELL, B.Sc., &c. New Impression. 


Globe 8vo. 4s. net. 


PR ACTIC AL PHYSICS. A ‘Manes te ond Technical Schools. W. 5. 
FRANKLIN, C. M. CRAWFORD, and BARRY MACNUTT. Vol. 
Precise Measurements, Measurements in Mechanics and Heat. Vol. II., Elementary and Advanced Measuremen's | in 
Electricity and Magnetism. Illustrated. 8vo. 55. net each. 


INTRODUCTION TO HIGHER ALGEBRA. or MAXIM BOCHES. 
Cooperation of E. P.R. DUVAL. 8vo. 8s, net. 
MACMILLAN AND CO., Lrp., LONDON. 
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LABORATORY BALANCES 


of the finest workmanship, fitted with our registered Beam. in 
this invention the Agate knife edges are so fitted that in case 
of damage they can be replaced in a few seconds. 

We keep a very large and varied stock of laboratory 
requisites, and shall be glad to send you our list post free. 


SCIENTIFIC INSTRUMENTS anp CHEMICALS. 
Telephone: 3825. Telegraphic Address: ‘* Laboratory, Birmingham.” 


LUDGATE HILL BIRMINGHAM. 
NEW METALLURGICAL MICROSCOPE. LIQUID AIR ano LIQUID HYDROGEN, 


Designed by 
Professor HERBERT JACKSON, | Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
King’s College, Lcndon, tern, and numbers are in use in University Laboratories and elsewhere in 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inches 

BERTRAM BLOUNT, Esq., F.I.C. high and 8 inches in diameter. , ' 
3 ees Sane It begins to liquefy airin from 6 0 10 minutes after tte admission of air 
This Instrument possesses at from 150 to 200 atmospheres pressure, making over a litre of liquid per 


SEVERAL ENTIRELY NEW FEATURES | hour. 
not hitherto embodied in Microscopes con- | It requires no auxiliary refrigerant and produces a perfectly clear liquid 
h sub: operator valv' control. 
ee ence HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 


Price - £12 12 O | TRAVERS for use in conjunction with Air-Liquefier. 
For prices and particulars of the above and commercial 
Descriptive Circular Free on Application apparatus of the same description manufactured under 


e Linde and Hampson patents apply to 
JAS. SWIFT & SON, THE BRITISH OXYGEN CO., Ltd., 
University Optical Works, | (Formerly Brin's Oxygen Co., Ltd.) 
81 TOTTENHAM COURT ROAD, — ELVERTON STREET. WESTMINSTER, S.W. 


LONDON, W. 
SECOND-HAND 


DRAWING PRISM FIELD GLASSES. 
INSTRUMENTS. Ross 8x ..£315 O 


Zeiss 8x ... 415 O 

9x ... 415 O 

NEW CATALOGUE (76 pages) free on application to 70 398 Hick HoL 
ORN 
Cc. BAKER, CLARKSON'S, 

2442 HIGH HOLBORN, LONDON. The Second-hand Optical Mart. 
(Opposite the Gray’s Inn Road.) 


NATURE of Thursday, February 6, should be of interest to BOTANISTS, seeing that 
it contained (in the series ‘‘Some Scientific Centres”) an illustrated article on “ The 
Botanical Institute of the University of Bonn” by Prof. D. M. Mottier. 


gq The issue for November 7, 1907, should appeal to CHEMISTS, for in it is to be found 
an account of the life and work of Sir William Crookes from the pen of Prof. P. Zeeman. 
The article is accompanied by a separate photogravure portrait of Sir Wm. Crookes. 


gq The Nos. for December 26 and January 2 contained articles on Lord Kelvin, and copies 
of them and the foregoing can be obtained by post from the publishers for 6)d. per copy if 
sent to residents in the British Isles, or for 7d. if sent abroad. 


q The Publishers will be pleased to send to any address on receipt of a postcard a list of 
the 36 Steel and Photogravure Portraits contained in the series of “‘ Scientific Worthies.” 


Proof Impressions of the Stee! Portrait of Sir William Thomson (Lord 
Kelvin) issued with ‘‘Nature” of September 7, 1876, can still be 
supplied by the Publishers for 5s. per copy, or by post for 5s. 3d. 


OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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E. Leybold’s Nachfolger, 


New! New! 


THE GAEDE-PUMP 


with new Porcelain Drum, 
just introduced. 


Unbreakable by sudden admission of air. 


(See Physikalische Zeitschrift. Eighth Year. 
No. 23, p. 852.) 


Cuaranteed Vacuum - 0-00001 mm. 


Even when the highest vacuum has been produced, air 
may be suddenly admitted by means of a tap without 
damaging the drum in the slightest. 

This experiment can be repeated any number of times 
at pleasure. 

Our new Valve Drums have the great advantage over 
metal drums that they are unaffected by the presence of 
corroding agents, which is not the case when metal is used. 


ZEISS 


PALMOS-CAMERAS OC 


in all the usual sizes. | 


OO 
OO 


Made of 


Fitted with 
ZEISS- OBJECTIVES 


and focal plane shutter. 


Illustrated Price List P. N. post free. 
CO oO Obtainable from all Dealers in optical Instruments and trom: OJ O 


The New Gaede-Pump 
can only be obtained direct from us. 


CARL ZEISS, LONDON BRANCH: 


29 Margaret Street, 
Jena. Regent Street, W. 


UP-TO-DATE 
DEMONSTRATING 


cannot fail to be the result when the Kershaw 
Science Lantern is used. Briefly described, 
it is made of the best seasoned mahogany, 
French polished, lined with asbestos and Rus- 
sian iron, and fitted with two double achro- 
matic objectives, go’ silvered prism, with B.T. 
or mixed jet, in travelling case. 


PRICE £8 COMPLETE. 
A larger size (No. 2), £10. 


In order to convince yourself of 
its superior qualities, send for our 
pamphlet (post free) and get a 
full description. 


A. KERSHAW, 


ST.COLUMBA ST, WOODHOUSE LANE, LEEDS. 


SPARK IN ALCOHOL containing (a trace of) 
AMMONIA, 
AS SEEN WITH THE 


BINOCULAR SPECTROSCOPE. 


Photograph on a “‘ Panchromatic” plate, taken with the 
“Shirley” Spectrograph. 
The use of do¢h eyes constitutes a new departure in spectroscopy. 
Oe Sir William Huggins says :-—“ / ar very pleased with your spectro- 
scopic opera-glass. It does all that you say of it. The whole visib(c 
spectrum of a vacuum-tube, or of an induction-spark, is seen at once, 
brilliantly, and with great distinctness.” 
a See also highly favourable report in NaTuRE, Dec. 5, page 115. 
FOR PRICE LIST OR FURTHER DETAILS APPLY TO 
Dr. W. MARSHALL WATTS, 
“SHIRLEY,” VENNER ROAD, SYDENHAM, S.E. 


WA NTED Helium and Neon Vacuum Tubes which 


have become unserviceable by use. 


| AN IDEAL PRESENT. y 


THE “DUPLEX” BAROGRAPH 


with our new Opal glass dial attachment, showing present 
reading of the Barometer in addition to the record on the 
chart. Very best quality, in solid oak, walnut, or mahogany 
case with bevelled edge plate glasses and chart drawer. 
Price complet 
MANUFACTURERS: 


PASTORELLI & RAPKIN, Ltd., Estab. 1750. 


STUAL MAKERS OF ALL KINDS OF M=TEOROLOCICAL INSTRUMENTS, 
Contractors to H.M. Govt., 
46 HATTON GARDEN, LONDON, E.C. 
Be SPECIAL ILLUSTRATED LIST OF BAROGRAPHS ano THERMO- 
GRAPHS (COVERING VARIOUS PATTERNS, FROM £3 103.) POST FREE.  ° 
*," We pay carriage and guarantee safe delivery 
within U.K. on all our Instruments. 


Dimensions, 143” x 9” x 8}” 
AVSOLUTELY ACCURATE 
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THE PREMIER REFLEX, 
For Quality, Precision, Durability, 
Simplicity, 

We make a speciality of 
REFLEX OUTFITS 


FOR 


NATURALISTS & TELEPHOTO WORK. 


THE ‘SOHO’ REFLEX GAMERA VST 


(ENGLISH MADE THROUGHOUT). 
The TYPEWRITER for 


Prices :— 
Camera, without Lens, but with 3 Double 
Blockform Backs— FEF 
}-plate ... £12 O 5x4 . £18 0 BEAUTI UL WORK. 
SE 1210 }-plate ... 2410 


‘vite for the 26-page Illustrated Booklet 


of the ‘SOHO' REFLEX 
MARION’S ‘MINIM? CAMERA. No Ribbon. Strong. 
1 d ‘ 
(closed, ab cody No Complications. Light Touch. 
44X 3h, 54x Ins. 
Price, including one double 
Plate-holder :— 
For 34x24, £2. 
For 3}, £2 10s. 
Extra Doubie Plate- holders, Cash or Installments. 


33X23, 38. each. 
44x 3h, 38. 9d. each. 
Leather Case, W rite for Terms. 


33 X23, 5S. each. 
elescopic eta ripo 
No. 41 (14 0z8.), 218. each. 


| |THE YOST TYPEWRITER CO., Lr. 


200 pp., Post Free on 
application. Head Office :— 


*_* We invite Semenseinaira on all matters relating to Photography. 
MARION & CO., LTD., 50 HOLBORN VIADUCT, LONDON, E.C. 


22, 23 SOHO SQUARE, LONDON, W 


RELAYS. 


ENCLOSED TYPE IN AIRTIGHT 

BRASS CASES, 

PROVIDED WITH SPECIALLY FINE | 
ADJUSTING SCREW 

AND OBSERVATION WINDOW 

(As /Ilustrated). 

CONFIDENTLY RECOMMENDED FOR THE 

MOST SENSITIVE WORK. 


Full Particulars and Prices are contained in List “‘M,” post free on application to 


MARCONI’S WIRELESS TELEGRAPH COMPANY, itp. 


TYSSEN STREET, DALSTON, LONDON, N.E. 
OFFICE: WATERGATE HOUSE, YORK BUILDINGS, ADELPHI, W.C. 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF ZOOLOGY. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A, E. SHIPLEY, M.A., F.R.S. 


FULLY ILLUSTRATED. 
VOLUME I. 
PROTOZOA, 
By Professor MARCUS Harroac, M.A. (D.Sc. Lond.). 


PORIFERA (SPONGES). 
By IcERNA B. J. SOLLAS (B.Sc. Lond.). 


COELENTERATA AND CTENOPHORA. 
By Professor S. J. Hickson, M.A., F.R.S. 


ECHINODERMATA. 
By Professor W. MacBripk, M.A., F.R.S. 


woR™Ms, LEECHES, &&£c. 
VOLUME II. 

Flatworms. By F. W.GAmMBLE, M.Sc. Nemertines. By 
Miss L. SHELDON. Threadworms, &c. By A. E. 
SHIPLEY, M.A., F.R.S, Rotifers. By Marcus Harroa, 
M.A. Polychaet Worms. By W. BLAXLAND BENHAM, 
D.Sc. Earthworms and Leeches, By F. E. Bep- 
DARD, M.A, F.R.S. Gephyrea, &c. By A. E. 
Suiptey, M.A., F.R.S. Polyzoa, By S. F. HARMER, 
Se.D., F.R.S. 

SHELLS. 
VOLUME III. 


Molluscs and Brachiopods. By the Rev. A. H. Cooxr, 
A. E. Surpey, M.A., F.R.S., and F. R. C. Regep, M.A. 


To BE COMPLETED IN TEN VOLUMES. 8vo. 


PRICE 175. NET EACH. 


INSECTS & CENTIPEDES. 
VOLUME V. 

| Peripatus. By Apam Sepcwick, M.A., F.R.S. Myria. 

pods. By F. G. a M.A. Insects. Part |. 
By Davip Suarp, M.A., F.R.S. 

INSHCIS. “PART It. 
VOLUME VI. 

Hymenoptera continued (Tubulifera and Aculeata), Coleop. 
tera, Strepsiptera, Lepidoptera, Diptera, Aphanip- 
tera, Thysanoptera, Hemiptera, Anoplura, 
Davip SHARP, M.A., F.R.S. 

FISHES, &c- 
VOLUME VII. 

Fishes (exclusive of the Systematic Account of Teleostei). By 
T. W. Bripce, Sc.D., F.R.S. Fishes (Systematic 
Account of Teleostei). By G. A. BOULENGER, F.R.S. 
Hemichordata. By S. F. HARMER, Sc.D., F.R.S. 
Ascidians and Amphioxus. By W. A. HERDMAN, 
D.Sc., F.R.S. 

AMPHIBIA & REPTILES. 

VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 
BIRDS 


| 


VOLUME IX. 
By A. H. Evans, M.A, With numerous Illustrations by G. F. 


LODGE. 
MAMMALIA. 
VOLUME xX. 
By FRANK Evers BEppARD, M.A. Oxon., F.R.S., Vice- 
Secretary and Prosector of the Zoological Society of London. 


The final volume (which forms Vol. IV. of the Series) is in the press, and the publishers hope that this important scheme will 


be brought to a conclusion by its publication at a date not ve distant. 


A HANDBOOF OF BRITISH 
INLAND BIRDS. By ANTHONY COLLETT. 
With Coloured and Outline Plates of Eggs by ERIC 
PARKER. Crown 8vo. 6s. 

A YEAR W 51TH THE BIRDS. 
By W. WARDE FOWLER. Crown 8vo. 3s. 6d. Prize 
Edition. Globe 8vo. 2s. 6d. 

Ion TO 


AN INTRODUCT 
NATURE STUDY. By E. STENHOUSE, B.Sc. 
Globe 8vo. 35. 6d. 

ELEMENTARY PRACTICAL 
ZOOLOGY. By Professor T. J. PARKER, D.Sc., 
F.R.S., and Professor W. NEWTON PARKER, Ph.D. 
With 156 Illustrations. Crown 8vo. 10s. 6d. 

OF 
By Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. 
W. A. HASWELL, M.A., D.Sc., F.R.S. With 300 
Illustrations. Crown 8vo. tos. 6d. 

A TERT-BOOEF OF ZOOLOGY. 
By Professor T. J. PARKER, D.Sc., F.R.S., and Profes- 
sor W. A. HASWELL, M.A., D.Sc., F.R.S. In Two 

With Illustrations. Medium 8vo, 36s. net. 
Le) 


EXPERIM®E NTAXZL ZOOLOGY. 
By THOMAS HUNT MORGAN, Professor of Experi- 
mental Zodlogy, Columbia University. 8vo. 125. net. 

FOUNDATIONS OF 
LOGY. By WILLIAM KEITH BROOKS, Ph.D., 
LL.D. Second Edition Revised. 8vo. 145. net. 

ESSONS IN ELEMENTARWYW 
BIOLOGY. By Prof. T.J. PARKER, D.Sc., F.R.S. 
Illustrated. Third Edition, revised. Crown 8vo. 10s. 6d. 

A COURSE OF INSTRUCTION 
IN ZOOTOMY. (Vertebrata.) By Professor T. J. 
7 ge D.Sc., F.R.S. With Illustrations. Crown 8vo. 


B. and G. C. DAVENPORT. Crown TP 


AN INTRODUCTION TO THE 
OSTEOLOGY OF THE MAMMALIA. By Si: 
WILLIAM H. FLOWER, F.R.S., F.R.C.S. Illus- 
trated. Third Edition. Crown 8vo. Ios. 6a. 

A TEXT-BOOEF OF COMPAR- 
ATIVE ANATOMY. By Dr. ARNOLD LANG. 
Translated by H. M. and M. BERNARD. Vols. I. and II. 
(completing the Invertebrates). 8vo. 175. net. each. 

COMPARATIVE ANATOMY 
OF VERTEBRATES. Adapted from the German 
of Dr. WIEDERSHEIM. By Professor W. NEWTON 
PARKER. Third Edition founded on the 6th German 
Edition. With 372 Figures and a Bibliography. 8vo. 16s. net. 

THE STRUCTURE OF’ MAN : 
An INDEX to his PAST HISTORY. By Professor 
WIEDERSHEIM. Translated by H. M. BERNARD and 
Professor G. B. Howes, F.R.S. With 105 Figures in 
the Text. 8vo. 8s. net. 

A TREATISE ON COMPAR- 
ATIVE EMBRYOLOGY. By F. M. BALFOUK, 

F.R.S. 2vols. 8vo. Vol. I. 18s. Vol. II. 21s. 
aE ELEMENTS OF EM- 
BRYOLOGY. By Sir MICHAEL FOSTER, K.C.B., 
M.D., F.R.S., and Professor F. M. BALFOUR, F.R.S. 
Second Edition, revised. Illustrated. Crown 8vo. 10s. 6a. 


THE ORIGIN AND META- 
MORPHOSES of INSECTS. By LORD AVI. 
BURY, F.R.S. With Illustrations. 8th Thousani 
Crown 8vo. 35. 4 [Nature Series. 

NATURA EISTORY OF 
AQUATIC INSECTS, By Professor L. C. MIALL, 
F.R.S. Illustrated. Globe 8vo. 35. 6. 

THE LIFE ANIMALS. 
THE MAMMALS. ERNEST INGERSOLI. 
Illustrated. Ex. cr. 8vo. 8s. 6d. net. 


MACMILLAN AND CO., LTD., LONDON. 
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MODELS 


In: cata with the new edition of the Mikroskopische Physio- 
aphie by H. Rosenbusch and E, Wiilfing, we have rearranged 
“Collection of Crystal-Models of Wood, which now consists of 

24 ¢ models representing 78 of the minerals described in the book. 
Price £6 5 O 

In the same manner our Collection of orientated thin sections of 

the petrographically important minerals has heen essentially 
-arranged and enlarged, and now comprises 220 thin sections 
(formerly 120) of 134 different minerals. All the sections are care- 
fully examined as regards their accuracy. Price £19 10 O 
Smaller Collection of 170 thin sections. Price £13 10 O 
New Crystal-Models of Glass for the demonstration of the symmetry 
of etching figures, constructed by Prof. Dr. Georg Wulff of 
Warschau. Set of 16 Models. ... Price £3 10 O 
New Model for the deduction of the figure of the faces of the 
dodecahedron and its plane- angian, constructed by Prof. Dr. 
Hintze of Breslau. Price £1 10 O 
New Model for the demonstration of ‘the cireular- sections of the 

triaxial ellipsoid, constructed by Prof. Dr. Hintze of Breslau. 
Price £1 5 O 


We draw attention to our I/lustrated Crystallographic Catalogue 

No. 19, and to the supplement to our general catalogue, con- 

taining new arranged technological and chemical-mineralogical 

collections; collections of ore deposits; collections for the 

demonstration of the weathering of rocks and the forming 
of soil, Ke. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY, 


ESTABLISHED 1833. ESTABLISHED 1833. 


NA 


NATURAL HISIO 
SPECIMENS 


Insects. Birds’ Eggs. Skins, 
Objects for Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natural 
History. 


Specimens preserved and mounted by 
rst-class workmen. 


Full catalogue post free. 


36 STRAND, LONDON, wW.c. 


WATKINSSDONGST 


SAVAGE CURIOSITIES. 
ETHNOGRAPHICAL SPECIMENS. 


Stock of over 15,000 Specimens of Weapons, Implements, Ornaments, 
Dress, Idols, Musical Instruments, &c., &c., used by all the Races of 
Mankind, for sale at very ow prices. All objects guaranteed genuine. 
Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., 
prices from 25s. ; also mounted Horns.—Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, 4d. monthly, 3s. 6d. 
yearly. Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


POST FREE, REDUCED PRICE LISTS of all kinds of 
Cabinets, Showcases, 

Oval, Round & Rectangular Glass-capped 
Boxes, Card Trays, Wood Tablets, 
Glass Tubes, 

Geologists’ Hammers and Chisels. 


Estimates free for all kinds of Geological, Mineralogical, 
Microscopical and Entomological Apparatus. 


w. J. SHAW, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, w.c. 


(Ten minutes walk from Chancery Lane ‘‘ Tube” Station.) 


PHCENIX ASSURANCE COMPANY, LIMITED. 
19 LOMBARD STREET, LONDON, E.C. 


ESTABLISHED 1782. 
Total Assets exceed - &7,000,000 
Claims Paid exceed - ©44,000,000 
FIRE. LIFE. ACCIDENT. 

Workmen’s Compensation, Fidelity Guarantee, Burglary, 
&c. The most favourable Terms and the Lowest Current 
Rates of Premium are offered by this office. 

PROMPT AND LIBERAL SETTLEMENTS. 


BIRKBECK BANK 


STABLISHED 18 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
23 PER CENT. INTEREST 
allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted 
ALMANACK, with full particulars, POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 


Telephone No. 2841 Western. Tel. Add., ‘* Meteorites,” London. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, F loscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube. Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved by the best methods :- 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana ; : Lineus, Amphiporns, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuris, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &e. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 


(A charge of 6¢. is made for changing Scotch and Irish Cheques). 


OFFICE: ST. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers: 
The telegraphic address of NATURE zs ‘* PHuUSIS,’’ LONDON. 


s. d.| PracesAproap:— s. d. £5. 
: *Three Lines in Column 0 2 4 Quarter Page, or Half 
| 2 = Line after 009 a Column - 115 O 
alf-yearly alf-yearly . ne Sixteenth Page, orKight Col.10 
5 j One Eighth Page, or Quarter Halfa Page, or a Col 3.5 0 
Quarterly . 0 7 6; Quarterly o 80 Column. - 018 6 Whole Page 6 60 


Cheques and Money Orders payable to. MACMILLAN & CO., 


Editorial 
Telephone—GERRARD, 8830. 
CHARGES FOR 


* The first line being i in heavy type is charged for as Two Lines. 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. 9d. 
Limited. 
MARTIN'S STREET, LONDON, W.C. 


| 
| | 
j 
| 


cxcil NATURE 


[FeBRuARY 20, 1908 


NEW LIST OF 
ELECTRICAL MEASURING INSTRUMENTS. 


Many New 
Patterns for eS 


Post Free on request to 
Department 1. 


C CTO THE Al WAR, 


85 MORTIMER STREET, LONDON, W. 


Laboratory and 
Power Work. 


METEOROLOGICAL 
INSTRUMENTS 
T 


STAINED DEAL CASE, with place for each Instrument, 
containing :— 


5-in. Aneroid Barometer, 
Enamel Dial. 


5-in. Rain Gauge 
with Graduated Jar. 


_ Boxwood Thermometer, Mason’s Hygrometer, 
Fahrenheit and Centigrade Scales. Wet and Dry Bulb. 


Self-Registering Thermometer, Record Calendar, 
aximum and Minimum. for 12: months. 


JAS. WOOLLEY, SONS «C9 


VICTORIA BRIDGE, MANCHESTER. 
Chemical & Physical Apparatus of every description 
CHEMICALS AND REAGENTS 


CATALOGUE 


Hospital and Dispensary 
Sundries and 
Bacteriological Apparatus 


NOW READY. 


TOWNSON & MERCER, 
34 CAMOMILE ST., 
LONDON, E.C. 


The STEREOSCOPIC CO.’S 


) New ‘Prisma’ Binoculars | 


are undoubtedly the finest ever produced, and have approximately 
double the illumination of o her glasses of equal power. 


PRISMS CAN BE 
| CLEANED 
BY THE USER. 


J) Supplied in 6 powers. Magnification 6 to 18 Diameters. 
f@- THE IDEAL GLASSES FOR NATURAL HISTORY 
AND ASTRONOMICAL PURPOSES. 


Glasses sent on approval for comparison on receipt of reference or 
remittance. 


} Write for ILLUSTRATED BOOKLET, No. 6b, free from 


The LONDON STEREOSCOPIC COMPANY, 


L 106 & 108 Regent Street, London, W. 


Printed by Ricuaxy CLay Sons, LimiTED, at 7 & & bread Street Hilt, Qucen Victoria Street, in the City of London, and puolishe+ by 


anp Co., Limirep, at St. Martin’s Street, London, W.C., and Tue MACMILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, February 20, 1903- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds for aye.’’-—Worpsworti. 


No. 2000, VOL.77] | THURSDAY, FEBRUARY 27, 1908 [Price SIXPENCE 


Registered a: asa atti at the General Post Office.] 


New 


*“Transpaque” Lantern 


Has all the advantages 
of our well-known 
** Demonstrator’s ”’ 
Lanterns, and in 
addition will show 
brilliantly on the 
sereen, opaque 
objects or book 
illustrations, if not 


NEWTON & CO., 3 FLEET STREET, LONDON. 


[All Rights ; are ‘Reserved. 


The “‘METRON” 


STAR FINDER. 


Tke name of the star sighted 
being indicated by an illumin- 
ated pointer on a celestial 


globe. 
PRICE, 
complete with tripod, elec*ric 
light’ attachment, compass, 
levels, &c., 


£2 12 6 


Descriptive Pamphlet 
on application to 


C. BAKER, 


244 High Holborn, 
LONDON 


APPARATUS 


ILLUSTRATED AND DESCRIBED.” 


Being a description of the method of 
use and price of over 300 pieces of 
apparatus used in Microscopy. 
Price 1/-, which will be refunded if 
goods value 20/- be purchased. 


R. & J. BECK, L™™ 
68 CORNHILL, LONDON, E.C. 


SHAW DINES 


MICRO-BAROGRAPH. 


An instrument for 
recording the minor 
fluctuations of the 
Atmosphere as opposed 
to the general 
Barometric Surges. 


Descriptive. Pamphlet post free 
on application to the 
Sole Makers: 


NEGRETTI & ZAMBRA, 


me. 38 HOLBORN VIADUCT, E.C. 


Branches: 
45 Cornhill, E.C.; 122 Regent St., W. 
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NOTICE. 


NATURE of next week 
(March 5) will contain a 
Literary Supplement, the 
outside pages of which 
will be utilised for adver- 
tisements. 

Applications for Adver- 
space sheuld 


tisemeat 
reach the publishers by 
Tuesday, March 3. 


OFFICE OF ‘“ NATURE,” 
ST. MARLIN’'S STREET, 
LONDON, W.C. 


BRITISH MUSEUM. 
The READING ROOMS will be CLOSED from MONDAY, 
MARCH 2, to THURSDAY, MARCH 6s, inclusive. 


E. MAUNDE THOMPSON, 


British Museum, 
Director and Principal Librarian. 


February 24, 1908. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Thursday next, March s, at three o'clock, Professor SIR JOHN RHYS, 
M.A., D.Litt., First of Two Lectures on ‘‘ Eanty BririsH History anp 
Ericraruy.” Half a Guinea the Course. 

Saturday, March 7, at three o'clock, Professor J. J. THOMSON, LL.D., 
F.R.S., First of Six Lectures on ‘*Evecrric DiscHARGES THROUGH 
Gass.” One Guinea. 

Subscription to all the Courses in the Season, Two Guineas. 

Tickets may be obtained at the Office of the Institution. 


NATURE 
BIRKBECK COLLEGE, 


UNIVERSITY OF LONDON. 


ADVANCED LECTURES IN ZOOLOGY. 


A Course of Four Lectures on ‘‘TootH Davetopment Morpruo- 
Locv” will be given at Bedfurd College, Baker Street, W., by Professor 
H. W. MARETT TIMS, M.A., M.D., Ch M., at 5 pm, on the following 
Tuesdays—March 3, 10, 17 and 24, 1908. Admission free, without ticket. 


P. J. HARTOG, Academic Registrar. 


THE NATIONAL PHYSICAL 
LABORATORY. 


Vacancies occur for TWO JUNIOR ASSISTANTS in the ELEC- 
TRICAL and ELECTROTECHNICAL DEPARTMENTS. The 
stipends of Junior Assistants range from £100 to £150 a year. Com- 
mencing stipend according to qualifications. Apply bef.re March 8 to the 
Direcror, NATIONAL PuysicaL LaporaTory, TEDDINGTON, stating age 
and giving details of experience and references. Applicants should have 
general workshop and practical electrical testing experience in addition to 
a good theoretical training. It is desirab'e that only copies of testimonials 
should be sent. 


BREA‘IS BUILDINGS, CHANCERY LANE, E.C, 
DAY AND EVENING CLASSES. 
Courses of S ndy under Recognised Teachers of the University of 
London for Degrees in Science and in Arts. 
A. McKenzie, Ph.D., D.Sc., M.A. 
Chemistry =... H. Wren, M.A. B.Sc. 
. Grirr'tus, D.Sc. ; D. Owen, B.A., B.Sc. 
Physics ... B. W. Crack, B.Sc. 
Botany... ~ D.T. Gwynne Vaucuan, M.A, 
Zoology ... H. W. UntTHANK, B.A., B.Sc. 
T. W. Evans, D.Sc. ; A. M Davigs, D.Sc. 


Geoicgy ... 
Mathematics E. H. Smart, M A.; C. V. Coates, M.A. 
Classics ... F. A. Wricut, M.A. ; 3. S. Ropertson, M.A. 
French _.... V. E. Kastner, B.és.L. 

Germarn ... E. L. Mitner-Barry, M.A. 

Geography G. G. CutsHoim, M.A., B.Sc. 

History ... T. SECCOMBE, 

Logic (G. ArmrraGe-Smitu, M.A., D. Lit. 


\G. C. Rankin, M.A. 
Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 
Calendar 3d. (post free 5d.), on application to the Secretary. 


BURLINGTON 
CORRESPONDENCE COLLEGE. 


Principal :—Mr. J. Cuarteston, B.A. (Honour:, Oxon. ; and London). 
Tutors :— Highly qualified staff of Graduates of London, Oxford, Cam- 
bridge and Dublin Universities. 
Rapid Preparation for 
Matriculation, B.A., B.Sc., L.L.A., A.C.P., and other Uni- 
versity and Professional Examinations. Individual attention. 
Single subjects if desired. Residence abroad no impediment. 
Intending Candidates should write with full particulars to Tue Princirat, 
Burlington Correspondence College, Clapham Common, London, 


COUNTY BOROUGH of SUNDERLAND. 
MUNICIPAL TECHNICAL COLLEGE. 


The Council are prepared to receive applications for the position ot 
PRINCIPAL of the above named College (the standard of which is that of 
a University College), at a Salary of £500 per annum. No fees. The person 
appointed will be required to devote his whole time to the duties of the 
office, and to be a Graduate of a British University, prepared to take cn 
active part in the teaching work of the College in one of the following 


subjects :— 


Applied Mathematics. 
Chemistry. 

Electrical Engineering. 
Mechanical Engineering. 
Naval Architecture. 
Physics. 

Canvassing Members of the Council directly or indirectly until after the 
first selection by the Committee of Candidates wil! disqualify the Applicant 
on whose behalf such canvassing shall have been made. 

Applications in writing, stating which subject the Candidate proposes to 
teach, accompanied by not more than six recent original testimonials (which 
will be returned), addressed to the undersigned at the Town Hall, Sunder- 
land, and endorsed ‘‘ Technical College appointment of Principal” in the 
left hand corner of the envelope, will be received up to, but not later than, 


12 noon on Monday, March 23 next. 
FRAS. M. BOWEY, 


Town Hall, ‘Town Clerk. 


Sunderland, 
February 18, 1908. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL CENTRAL SECONDARY SCHOOL. 


Applications are invited for the following vacancy on the Staff of the 


. above-named School :— 


ASSISTANT MISTRESS for Natural Science, Geography, and some 
general form work. Physical exercises and games ; good disciplinarian ; 
good Secondary School experience. 

The candidate selected will be required to commence work after the 
Summer Holidays. 

Salary, £140 per annum, with annual increments of £10 to a maximum 
of £200. 

Forms of application can be obtained fro.n the undersigned, to whom they 
must be returned, with copies of three recent testimonials, on or befor: 


Saturday, March 21, 1908. 
FRED. E. HILLEARY, 
Education Department, Town Clerk. 
gs The Grove, Stratford, E., 


February 22, 1908. 


THE UNIVERSITY OF SHEFFIELD. 
APPOINTMENT OF LECTURER IN GEOGRAPHY. 
The Council are about to appoint a LECTURER in GEOGRAPHY. 
Applications to be sent in by March 14, 1908. Further particulars may )< 


obtained from 
W. M. GIBBONS, 
Registrar. 
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METROPOLITAN ASYLUMS BOARD, 
LONDON. 


The Board invite applications for the post of ASSISTANT BACTERI- 
OLOGIST at a salary of £300 per annum, rising by annual increments of 
£25 to £350 per annum. Candidates must hold a medical diploma or 
degree, and should have received special training in chemical and bacterio- 

ogical laboratories. The gentleman appointed will he required to devote 
his whole time to the service of the Board, to assist in the preparation of 
Diphtheria antitoxin, in the diagnostic examination of material from 
Diphtheritic, Tuberculous and Typhoid patients, and in c+rrying out 

riginal investigation independently or under the direction of the Bacteri- 
Forms of application will be supplied to intending candidates on 


logist. 
ipplication to the CLERK, Metropolitan Asylums Board, Embankment, 
London. E.C., by whom applications should be received not Jater than 


ro a.m. on Thursday, March 26, 1908. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—Faster (1908) Vacancies.—Gradnates in Science and 
other well qualified Masters seeking posts in Public and other a 
should apply at once, giving full details as to qualifications, &c.. 
Messrs GrirFitHs, Smith, & Smit, Tutorial Agents (std. 
1833), 34 Bedford Street, Strand, tondon. Immediate notice of all 
the best vacancies will be sent. 


NA rome 
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Sales by Huction. 


IMPORTANT COLLECTION OF BRITISH LEPIDOPTERA. 
TUESDAY, MARCH 3, AT ONE O'CLOCK. 


r.J.C. STEVENS will offer at his Rooms, 
38 King Street, Covent Garden, London, W C., the extensive Collec- 
tion of British Lepidoptera formed by W. Tunsratt, E-q., F.E.S., 
containing long series of rare species in fine and perfect condition, 
together with the Cabinets in which they are contained. 
On view day prior, 10 to 5, and mcrning of Sale. Catalogues on appli- 
cation. 


SALES OF MISCELLANEOUS PROPERTY. 
MR. J. C. STEVENS begs to announce 


that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street. Covent Garden, London, W.C., for the disposal of MICRO- 
SCOPES, SLIDES, and OBJ VES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments -(‘ameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety bv B-st Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 
On view Thursday 1.30 to 5 30 and morning of Sale. 


UNIVERSITY OF BIRMINGHAM. 


A LABORATORY and MUSEUM ASSISTANT is required in the 
DEPARTMENT of ZOOLOGY. Applications, accompaniei by testi- 
monials, to be sent in not later than March 21. Information as to salary 
ond duties may be obtained from 

GEO. H. MORLEY, Secretary. 


UNIVERSITY OF WALES. 
MATRICULATION EXAMINERSHIP IN CHEMISTRY. 


Appointment to the above Examinership for 1908 will be shortly made. 
Applications should be sent on or before March ‘tr to the ReGISTRAR, 
University Registry, Cathays Park, Cardiff, from whom further par.iculars 
may be obtained. 


TIVERTON GIRLS’ SECONDARY 
SCHOOL. 


Required after Easter, a MISTRESS for SCIENCE (Chemistry and 
Jotany) and MATHEMATICS. Graduate preferred. Experience 
essential. Commencing salary, £100. Apply Heap-MistreEss. 


PHCENIX ASSURANCE COMPANY, LIMITED. 
19 LOMBARD STREET, LONDON, E.C. 


EstTAbi ISHED 1782. 
Total Assets exceed - £&7.000,000 
Claims Paid exceed - £44,000,000 
FIRE. LIFE. ACCIDENT. 

Workmen’s Compensation, Fidelity Guarantee, Burglary, 
&c. The most favourable Terms and the Lowest Current 
Rates of Premium are offered by this office. 

PROMPT AND LIBERAL SETTLEMENTS. 


NOTICE. 


Announcements of Births, Marriages and Deaths are 
inserted in the advertisement pages of ‘* Nature” at 
3s. Od. for two lines of eighteen words. Each 
additional line of nine words costs 1s. All orders 
should be accompanied by remittance to cover cost. 
OFFICE OF NATURE, ST. MARTIN'S ST., LONDON, W.C 


High-class Microscope. Latest model by 
Powell and Lealand. Monocular and Binocular bodies interchangeable. 
Graduated platinum stage. All mechanical movements. Apochromatic 
Objectives and Substage Condenser. Compensated and _ projection 
eyepieces. Complete with accessories, &e. Cost 
4130. For Sale, a bargain.—‘‘ Box 2000,’ 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). Modern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge Type-writ'ng Agency, 
10 Duke Street, Adelphi, W.C. 


SECOND-HAND BOOKS at Half Prices !! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, MATHEMATICS, and NATURAL 
HISTORY, and for all Examinations (Elementary and Advanced). 
Sent on approval. Lists free. State wants. Books bought ; best prices 
given.—W. & G. Fov.e, 135 Charing Cross Road, London, W.C. 


BOOKS WANTED. 


ANNALS OF BOTANY, Vol:. 1 to 20, or any. 
QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE, 
Vols. 29 to 49 (1906), or any. 


Condition as new. 
c/o NATURE. 


80WES & BOWES, 1 Trinity Street, Cambridge. 


BIOLOGICAL MATERIAL FOR RESEARCH. 


Lists of desiderata are invited from those requiring any forms of 
invertebrate or vertebrate material for the purposes of research. 
Endeavours are made to secure any particular species required, and 
» employ only the Very best methods of preparation, with a view to 
‘atomical, histglogical or other investigations. Embryological 


material can be supplied. Living or fresh specimens of many species 
re sometimes obtainable. 
Class work material supplied in any quantity at moderate rates. 


From 40-7,000 Units (for demonstration purposes) 
To 1,800,000 Units (for the most critical research work) 
IN TUBES OF 2}, 5, AND 10 MILLIGRAMMES. 


RUBIES AND SAPPHIRES 


Reconstructed from Small Real Stones by a New Process. 
Cost about 1/20 to 1/30 of naturally mined Stones. 

These Stones have the same hardness, specific gravity, and chemical 
composition, are dichroic, and indistingui-hable from Nature’s product. 
As exhibited at the Royal Institution. 
SAPPHIRES -— EITHER BLUE OR PINK. 
Full particulars and prices on application. 


Pitchblende, Radio-ActiveMud, | Germanium, 
Carnotite, Electroscopes, Cesium, 
Aeschynit, Monazit, Beryllium, 
Emanium, Monazit Sand, Euklas, 
Samarskite, Carborundum, Hiddenit, 
Zine Sulphide, Willemite, Wagnerit, 
Radium Residue, Spinthariscopes, Phosgenit, 
Polonium, Thorionite, Voleanie Dust, 
Calcium Metal, Lithium Metal, Volcanic Mud, 
Flexible Sand- Rubidium, Minerals in 
Tantalum, boxes, &c., &c 


stone, 


ga@- NEW and EXTENDED EDITION of TABLE of RARE ELEMENTS, 
giving full scientific particulars, 6d. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 


Apply to ROBERT BROCDEN, 28 Colville Square, London, W. 


71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 
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MARTINDALE’S 


ISOCHROMATIC SCREENS OR FILTERS FOR PURE CHEMICALS, REAGENTS 
INSTANTANEOUS PHOTOGRAPHY. AND APPARATUS 


Optically perfect —paralle! workcd glass from For LABORATORIES and RESEARCH at 


the celebrated glass factory of Schott, Jena, 

With these screens the exposure is increased only to CLOSEST PRICES. 
two or four times; they replace the old inefficient Write for List, and Special Quotation for Quantities. 
sereens which required from 6 to 20 times exposure, RADIO - ACTIVE SUBSTANCES A SPECIAL FEATURE. 


Sizes : i I 1} 14 1} in. 
MARTINDALE'S BURETTE STAND... 9/-, 18/- 


Sizes: 2 24 23 34 4 in. MARTINDALE’'S BACTERIOLOGICAL 

Unmounted 12/— 15/= 18/6 25/- CASE... 42/- 
Mounting extra, according to size. W. MARTINDALE, Saatasieins ons 

A. E. STALEY & Soticians, 10 NEW CAVENDISH ST., LONDON, W. 


19 Thavies Inn, Holborn Circus, London, E.C. 1797 Paddington. 
Telephones 4688 Gerrard. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


PURE CHEMICALS 14 GROSS STREET, MANCHESTER. 
AND REAGENTS ; casoraTORY FURNISHERS. 


gee Importers, Manufacturers, and Dealers in 
LABORATORIES and RESEARCH CHEMICAL AND PHYSICAL APPARATUS 
are of the HIGHEST GRADE. fe Of every Description. 


FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 


PLAIN AND STOPPERED BOTTLES 

Ltd., AND EVERY LABORATORY. REQUIREMENT. 

Illustrated Catalogue of Apparatus, with Price List of 


4 OLIVER’S YARD, CITY ROAD, LONDON. Chemieals, free on applieation. 


Telegraphic ‘APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


DENT’S ASTRONOMICAL CLOCKS, 


 SIDEREAL OR MEAN TIME CLOCKS FoR OBSERVATORIES, £21 & UPWARDS. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


per Nature says: E. Dent & Co. have lately 
‘ ; introduced a new astronomical clock which should find its 
IS") way into many observatories where an accurate instru- 
S E C @) N D-H A N 'D) | ment is required at a moderate cost. Bor thesum of £21 
H they supply aclock witha 1o-inch dial, dead-beat escape- 
n)) A. ment, and wooden rod seconds pendulum i in a solid ma- 
ELECTRICAL MY} | hogany case ; and after examining the instrument we have 
AND PHYSICAL ! | no hesitation in pronouncing it a marvel of cheapness.” 
Hl E. DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 
By Special Appointment to H.M. the King. 
Makers of the Clock, Big Ben. Makers of the 
Standard Clock of Observa- 
tory, Greenwich, = the cipal 
Observatories throughout the "World. 
Only Addresses— 
61 STRAND, 
And 4 ROYAL EXCHANG LONDON. 


has always on hand a large and varied stock of 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 


As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Glasgow, Liverpool and Nottingham Universities ; Bedford, 
Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; Regent Street 
Polytechnic ; ; and twenty other Scientific Institutions, Polytechnics, &c. 


@@ Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 

List on application ly mentioning Naturr. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. STUDENTS’ 

SPECTROMETERS. SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
ELECTROMETER, NEW PATTERN. 


S56 CHARING CROSS ROAD, LONDON, 
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MESSRS. LONGMANS & CO’S LIST. 


TEXT-BOOKS OF PHYSICAL CHEMISTRY. 


Edited by SIR WILLIAM RAMSAY, K.C.B., F.R.S. 
TWO NEW VOLUMES JUST PUBLISHED. 


STOICHIOMETRY |= THERMOCHEMISTRY 


BY BY 
SYDNEY YOUNG, JULIUS THOMSEN, 
D.Sc., F.R.S., Professor of Chemistry in the University of Dublin. Emeritus Professor of Chemistry in the University of Copenhagen. 
TRANSLATED BY 


With 88 Figures in the Text ; together with an 
KATHARINE A. BURKE 
INTRODUCTION to the STUDY of PHYSICAL CHEMISTRY, B.Sc. (Lond.), Assistant in the Department of Chemistry, 


by Sir WILLIAM RAMSAY, K.C.B., F.R.S., Editcr of the Series. University College, London. 
Crown 8vo, 7s. 6d. Crown 8vo. Nearly Ready. 9s. 


JUST PUBLISHED. With 20 Diagrams. 8vo. 10s. 6d. net. 


THERMODYNAMICS OF TECHNIGAL GAS-REACTIONS 


SEVEN LECTURES. 
By Dr. F. HABER, Professor at the ‘Technische Hochschule, Carlsruhe. 
Translated by ARTHUR R. LAMB, Ph.D., Director of the Ilavemeyer Chemical Laboratory, New York University. 


THIRD ENGLISH EDITION (Translated from the Russian Seventh Edition by GEORGE KAMENSKY, A.R.S.M., 
of the Imperial Mint, St. Petersburg, and Edited by THOMAS H. POPE, B.Sc., F.I.C.). 
With 110 Illustrations. 2 Vols. 8vo. 32s. net. 


THE PRINCIPLES OF CHEMISTRY 


By D. MENDELEEEFF, Professor of Chemistry in the University of St. Pe -etersburg. 


FOURTH EDITION, RE-WRITTEN AND ENLARGED. 
Illustrated with 68 Woodcuts. 8vo. 214s. net. 


SELECT METHODS IN CHEMICAL ANALYSIS 


(CHIEFLY INORGANIC). 
By SIR WILLIAM CROOKES, 


Hon. D.Sc. (Oxford and Dublin), F.R.S., P.P.C.S., P.P.Inst.E.E., Editor of the Chemical News. 


COMPLETE IN THREE VOLUMES, HALF-BOUND. 
Vol. I., with 236 Illustrations, 8vo, £2 2s. Vol. IL, with 240 Illustrations, 8vo, £2 2s. 
Vol. III., with 352 Illustrations, 8vo, £3 3s. 


A DICTIONARY OF APPLIED CHEMISTRY 


By T. E. THORPE, C.B., F.R.S., Ph.D., D.Sc., &c. 
ASSISTED BY EMINENT CONTRIBUTORS. 


SECOND EDITION, ENLARGED. With 189 Diagrams. 8vo. 15s. net. 


HIGHER MATHEMATICS FOR STUDENTS 
OF CHEMISTRY AND PHYSICS 


With Special Reference to Practical Work. 
By J. W. MELLOR, D.Sc. 


LONGMANS, GREEN & CO., 39 PATERNOSTER ROW, LONDON, E.C. 
New York, Bombay and Calcutta. 
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Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 


Traps Manx. tary Analysis, (Pricedist,sent tree) 


SCHOTT & GEN. Glassworks, Jena (GERMANY). 


The Jena Glasses are, in the U.K., on sale with the following firms : 
Manchester. 
JAMES WOOLLEY, SONS & 
Co., Ltd., Victoria Bridge. 
Newecastle-upon-Tyne. 


BRADY & MARTIN, Ltd. 
Widnes. 
J. W. TOWERS & Co., Ltd. 


Aberd 
A. & J. SMITH, 23 and 25 St. 
Sevest. 
rm 
F. E. BECKER & CO. (W. and 
- George, Ltd., Successors), 159 
and 160 Great Charles Street. 
PHILIP HARRIS & Co., Ltd., 
STANDLEY BELCHER & 
MASON, Ltd., Ludgate Hill. L 


Dublin. 
PHILIP HARRIS & Co., Ltd., 
179 Great Brunswick Street. 


Leeds. 
REYNOLDS & BRANSON, Ltd., 


14 Commercial Street. 


td., 14 Cross Street, Hatton 
Garder, E.C. 
| F. E. BECKER & CO. (W. and J. 
| George, Ltd., Successcrs), 33 to FY 
Hatton Wall, Hatton Garden, E.C. 
A. GALLENKAMP & Co., Ltd., 
19 & 20 Sun Street. Finsburv, E.C. 
JOHN J. GRIFFIN & SONS, 
Kingsway, London, W.C. 
WNSON & MERCER, 34 
Camomile Street, E.C. 


mM h 
FREDK. JACKSON Co., 
14 Cross Street. TO 
ORME & CO.,56 & 58 Granby Row. | 


| 3-in. Grubb Equatorial, £12 
| size, 758. ; 3-in., 34-1n., £9 15s.; q-in., £25, &c. 


: | CLARKSON’S SECOND-HAND OPTICAL MART, 


London. | 
BAIRD & TATLOCK (London), 


SECOND-HAND MICROSCOPES. 


Very fine Binocular by Crouch, new condition, large quantity of objec” 


| tives and apparatus, £12 10s. ; considerably under half cost. &c. 


SECOND-HAND TELESCOPES. 


44-in. Equatorial by Cooke, with driving clock, on iron column, £75, 
10s. Small astronomical, 45s. ; large: 


838 HIGH HOLBORN, LONDON (Opposite Gray’s Inn Rd.). 


SCIENTIFIC WORTHIES 


A List of this Series of Steel 

and Photogravure Portraits of 

Men of Science will be sent 

post free to any reader of 

‘*Nature”’ on application to 
the Publishers. 


ST. MARTIN’S STREET, LONDON, W.C. 
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Crown 8vo. 


POPULAR LECTURES 
DRESSES. 
By the late Lord KELVIN, F.R.S. 


Vol. I. THE CONSTITUTION 
Second Edition. 7s. 6d. 

Vol. II. GEOLOGY AND GENERAL PHYSICS. 
7s. 6d. 

Vol. III. 


On LIGHT. 


The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE 
or Licut. II. On Licut as A MEANS OF INVESTIGA- 
TION. III..ON BENEFICIAL EFFECTS OF LIGHT. 75. 6d. 


SOUND: a SERIES of SIMPLE, 
ENTERTAINING, and INEX- 
PENSIVE EXPERIMENTS. 

By A. M. MAYER. 3s. 62. 


A CENTURY of ELECTRICITY. 
By T. C. MENDENHALL. 4s. 6d. 


The CHEMISTRY of 
GRAPHY. 
By Prof. R. MELDOLA, F.R.S. 


and AD- 


In Three Vols. 
OF MATTER. 


PAPERS ON NAVIGATION. 7s. 6d. 


PHOTO- 


Illustrated. 6s. 


SERIES. 


Crown 8vo. 


TIMBER, and some of its DISEASES. 
By Prof. H. M. WARD, M.A. Illustrated. 6s. 


DISEASE IN PLANTS. 
By Prof. H. M. WARD, M.A. 75. 6d. 


FLOWERS, FRUITS, and LEAVES. 


By Lord AVEBURY, F.R.S., D.C.L., LL.D. Illustrated. 
45. 6d. 


ON BRITISH WILD FLOWERS, 
CONSIDERED in RELATION 


to INSECTS. 
By Lord AVEBURY, F.R.S., D.C.L., LL.D. Illustrated. 


45. 6d. 
THE ORIGIN and METAMOR. 
PHOSES of INSECTS. 


By Lord AVEBURY, F.R.S., D.C.L., LL.D. With 
Illustrations. 35. 6d. 


ARE THE EFFECTS OF USE AND 
DISUSE INHERITED? 
An Examination of the View held by Spencer and Darwin. 


By W. PLATT BALL. 3s. 6d. 


MACMILLAN AND CO., LTD., LONDON. 


JENA LABORATORY GLASSWARE. { 
it BOILING FLASKS, BEAKERS 
va za FOR EXPLOSION FURNACES, 
m 

| Cc 
Ic 
Ac 
| Ou 
Le 
| 
| 
No 

A 
Iri 
No 
Co) 
Dis 
rk: from 
rece 
| 


FEBRUARY 27, 1908] 


NATURE CXCix 


LEWIS’S CIRCULATING 
ad LIBRARY. 


} Covering the subjects of Astronomy, Biology, Botany, Chemistry, Electricity, Engineering, Geography, Geology, 


{ MEDICAL 


Microscopy, Mining, Philosophy, Physics, Physiology, Sociology, Travels, Zoology, &c., in addition to Every 
BRANCH of MEDICAL ScIRNCE, NEw WorkKS and NEw EpITI0Nns being added to the Library immediately on publication. 


Full particulars, List of Recent Additions, &c., post free on application, 


THE LIBRARY READING-ROOM is open daily for the free use of all subscribers. 


( SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. } 


London: H. K. 


Telegrams : Publicavit.” 


Ewis, 136 GOWER STREET, W.C. 
Agent for the Examination Papers of the University of London. 


Telephone : 10,721 Central. 
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The number for last week (Feb. 20) contained :— 


Continuation Schools, By Prof. J. WerTHEIMER. 
Iceland Past and Present. By M. G. B. 
Advanced Organic Chemistry. By F. M. P. 

Our Book Shelf. 

Letters to the Editor :— 

Radium and the Earth’s Heat. Prof. HAROLD A. WILSON, 
F.R.S.; Hon. R. J. Srrurr, F.R.S.—Ground Ice. 
JamMEs THOMSON. —The Stresses in Masonry Dams. 
(With Diagram.) Prof. KARL PEARSON, F.R.S.—The 
Inheritance of ** Acquired” Characters. J. T. CUNNING- 
HAM.—Technical Research and the College System. 
W. P. DREAPER.—A Variation in Amcebi. M. D. HILL. 
—An Alleged Originator cf the Theory of Atoms. Dr. 
J. L. E. DREYER. 

Notes on Ancient British Monuments. VW. 
Avenues (continued. (Lllustrated.) By Sir NORMAN 
LockyYER, K.C.B., F.R.S. 

A Study of the River Trent. (///ustrated.) 

The Sun and the Clock. 

Irish Fishery Investigations. 

Notes. Our Astronomical Column. 


Sectional Addresses at the Chicago Meeting of 
the American Association. 


Copper Mirrors. By Dr. F. D. Cuatraway, F.R.S. 
Geological Survey of Canada. 

University and Educational Intelligence. 
Societies and Academies. 

Diary of Societies. 


Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 7d. 
from residents abroad. 


ROYAL DUBLIN SOCIETY. 
SCIENTIFIC PROCEEDINGS. 
Vol. XI. N.S. No. 24. With Plate. Sixpence. 
ON THE QUANTITATIVE SPECTRA OF MOLYBDENUM, 
TUNGSTEN, THORIUM, AND ZIRCONIUM. 
By A. G. G. LEONARD, A.R.C.S.1., Royal College of Science, Dublin. 


N.S. No. 23. With Plates. One Shilling. 
ON THE SEPARATION AND QUANTITATIVE SPECTRA 
OF CERIUM, LANTHANUM, AND YTTRIUM. 
By JAMES H. POLLOK, D.Sc., and A. G. G. LEONARD, A.R.C.S.L, 
Royal College of Science, Dublin. 


WILLIAMS & NORGATE, 14 HeNnRteTTa STREET, Covent GARDEN, 
Lonpon, W.C. 


Crown 8vo. 108 pages. illustrations. Price 1s. 
Set of Models of Ear, 10s. 6d. 


SOUND AND RHYTHM, 
By W. EDMUNDS, M.A. (Cantab.). 


“ This is an admirable little book. The elements of physiological acous- 
tics are described with remarkable lucidity and accuracy, and there isa 
wealth of illustration both in the text and in the diagrams.” —Na/sure. 


BAILLIERE, TINDALL & CGX, 
8 Henrietta Street, Covent Garden, London, W.C. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 

Edited by GEO. H. CARPENTER, B.Sc., R. LLOYD 
PRAEGER, B.A., and ROBERT PATTERSON, F.L.S. 
Annual Subscription, 5s. Post Free to any Address, 
Dublin: KASON & SON, Lrtp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 

London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Ld. 


BIRKBECK BANK 


CSTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 

23 PER CENT. INTEREST 

allowed on Deposit Accounts. 
2 PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted 
ALMANACK, with full particulars. POST FREE. 

Cc. F. RAVENSCROFT, Secretary. 


HERE is no particular virtue in a number, nevertheless the fact that this is the two- 
thousandth number of “ Nature” is not unworthy of a word of comment. Since the first 
number appeared on November 4, 1869, two thousand weeks have passed, in each of 

which the progress of science has been recorded in its pages, and original observations and 
results have been described. From the beginning, the correspondence colamns have been 
used by scientific investigators to announce noteworthy and novel observations, and many 
important communications have been made in them. ‘“ Nature” has, in fact, been a record of 
work and an organ of scientific opinion, and its success is due to the interest which men of 
science themselves have taken in it. Its reports of societies and notices of scientific papers 
summarise a vast amount of research carried on in various parts of the world. 
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THE 


“GERY K” 


(Fleuss Patent). 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the ‘‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 
READING: 
Works, 


Nine Elms 
Iron Works. 


Price from 


24:15: 0. 


LONDON : 
Offices & Showrooms, 
61 & 63 Queen Victoria 
Street, E.C. 


PASTORELLI & RAPKIN, LTD. 


46 HATTON GARDEN, LONDON, E.C, 


ACTUAL MANUFACTURERS of all kinds of Meteorological instruments. 


CONTRACTORS TO H.M. GOVT. 


STANDARD INSTRUMENTS OF ALL KINDS 


Fortin’s Barometers— Maximum Thermometers—Minimum 
Thermometers — Hygrometers—Earth Thermometers—Sun- 
shine Recorders—Rain Gauges—Self-registering Rain Gauges— 
Self-recording Rain Gauges, Barometers, Thermometers— 
Anemometers; &c., &c., 
Oe ILLUSTRATED PRICE LIST POST FREE, 
*.* We pay carriage and guarantee safe delivery within U.K. on all our 
Instruments. 


REYNOLDS & BRANSON, LTD. 


Chemical and Scientific!Instrument 
Makers, Laboratory Furnishers, and 
Manufacturing Chemists. 


SPECIAL APPARATUS 
CONSTERDINE & ANDREWS’ ARITHMETIC. 


SET ‘‘A,” 120 models (cube, square -* prism, oblong 
base, cylinder). .Price £4 0. 

SET “B,” 75 models (prism, Piecing on base; Triangular 
prism, Hexagonal prism ; Cone ; Pentagonal pyramid). 
Price 168. 6d. 

Average size of above 8 cm. cube. 

Snow Crystal Set of Mathematical Instruments, as figure. 
Price per dozen, £1 15 0. 


Deseriptive List post free. 


14 COMMERCIAL ST., LEEDS. 


IMPROVED BURNER. 


DRIP-PROOF. 


LUMINOUS 
BUNSEN 


AND 


TECLU BLAST FLAME 


NEW TYPE OF AIR-REGULATOR. 


PRICE 


1/6 


EACH. 


Made only by 


GRIFFIN, 


Kingsway, 
London. 


ILF 
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STANDARD 


NEW MODEL; — double Micrometers reading to 1” of arc, the circle being read 
by the observer from the eye end of the telescope. 


illustrated List “A” 
(1907) of 
Spectroscopes 
and Spectroscopic 


Apparatus 


gratis on application. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 


AWARDED poe MEDAL ST. LOUIS EXHIBITION, 1904. 
Telegraphic Address :—* Sphericity, London.” Telephone: No. 1687 North. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9g at the great Paris Exposition of 1900. 


Jas. J. 


Wholesale Maker 
of 


other ‘Scientific 
Instruments. 


WILSON’S 
PATENT 
|, RADIO- 
P INTEGRATOR. 


Designed by 
Dr. W. E. 


Witson, F.R.S., 
to record the 
total amount of 
Solar Radiation 
daily received by 


For Every Kind of 


Radiographic Work. the — 
Sole Maker— 
Extremely Sensitive. J. J. HICKS. 
Easy and Quick to Manipulate. |  campsett stokes’ 
SUNSHINE 
Brilliant Results. RECORDER, 
with Curtis’s Im- 
d 
Great Density. proved | Adjustment 
Delicate Half-Tones. 


logical Office. 


Fine Detail. 


OF ALL DEALERS. 


ILFORD, Limited, Ilford, London, E, | Catalogues (state which PORE Estimates and all in iidiiniiton Sree ty - 
return post. 


8,9&10, HATTON GARDEN, LONDON. 
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MACMILLAN & CO.’ BOOKS FOR STUDENTS OF PHYSICS. 


AnJNTRODUCTION to PRACTICAL 


PHYSICS. By D. RINTOUL,M.A. Globe 8vo. 2s. . 


A PRIMER OF PHYSICS. By B. 


STEWART. Illustrated. With Questions. Pott 8vo. Is. 


LESSONS in ELEMENTARY 
PHYSICS. By B. STEWART, LL.D., F.R.S.  Feap. 
8vo. 4s. 6d. QUESTIONS. Pott 8vo. 2s. 

AN EXERCISE BOOK OF ELE- 
MENTARY PRACTICAL PHYSICS. By Prof. R. A. 
GREGORY, F.R.A.S. 4to. 25. 6d. 

LESSONS IN SCIENCE. By Prof. 
and A. T. SIMMONS, B.Sc. Globe 

ELEMENTARY PHYSICS AND 
CHEMISTRY. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. 15. 6d. each. 

EXERCISES IN PRACTICAL 
PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. GI. 8vo. Parts I. and II. 2s. each. 


ELEMENTARY GENERAL 
SCIENCE. By A. T. SIMMONS, B.Sc., and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 35. 6a. 

A MANUAL OF ELEMENTARY 


SCIENCE. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. 35. 6d. 


AN ELEMENTARY COURSE OF 
Rev. J. C. P. ALDOUS, M.A. 
Ex. cr. 8vo. r PART I. — MECHANICS, 


3; Oo 
PROPERTIES OF MATTER, HYDROSTATICS, HEAT. 


By Rev. J. C. P. ALDOUS, M.A. 4s. 6a. PART II.— 
WAVE MOTION, SOUND AND LIGHT. By W. D. 
EGGAR, M.A. 2s. 6d. PART III.—MAGNETISM 
om ELECTRICITY. By F. R. BARRELL, M.A., 
25, 


INTERMEDIATE COURSE OF 


PRACTICAL PHYSICS. By Prof. A. SCHUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo.  §5s. 


LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 
and W. W. H. GEE. Vol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. Vol. Il. ELECTRICITY 
and MAGNETISM. Crown 8vo. 7s. 6¢. Vol. III. Part I. 
PRACTICAL ACOUSTICS. By C. L. BARNES, M.A. 
Crown 8vo. 45. 6d. 


PRACTICAL PHYSICS forSCHOOLS 


and the JUNIOR STUDENTS of COLLEGES. By 
B. STEWART and W. W. H. GEE. Gl. 8vo. Vol. I. 
ELECTRICITY AND MAGNETISM. 2s. 6d. 


THEORETICAL AND PRACTICAL 


MECHANICS AND PHYSICS. By A. H. MAC- 
KENZIE, M.A., B.Sc., A.R.C.Se. Crown 8vo. Is. 


LABORATORY MANUAL of 
PHYSICS AND APPLIED ELECTRICITY. Edited 
by E. L. NICHOLS. In 2 Vols. 8vo. 12s. 6d. net each. 

THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s 6d. net. 

By 


ELEMENTS OF PHYSICS. 
E. L. NICHOLS and W. S. FRANKLIN. Three Vols. 
8vo. I. MECHANICS and HEAT. II. ELEC- 
TRICITY and MAGNETISM. III. SOUND and 
LIGHT. _ 6s, net each. 


A TEXT-BOOK of the PRINCIPLES 


of PHYSICS. By ALFRED DANIELL, M.A., LL.B., 
D.Sc., F.R.S.E. Third Edition, Medium 8vo. 215. 


PHYSICS for STUDENTS of ME))}. 
CINE. By ALFRED DANIELL, M.A., LL.B., D.S¢,. 
F.R.S.E. Feap. 8vo. 4s. 

THE STEAM ENGINE AND GAS 
AND OIL ENGINES. By Prof. JOHN PEI.Ry, 
D.Sc., F.R.S. 8vo. 7s. 6d. net. 

STEAM AND OTHER ENGIN! S. 
By J. DUNCAN, Wh.Ex., A.M.I.Mech.E. Globe 8vo. 55. 

EXAMPLES IN PHYSICS. With 
Answersand Solutions. By D. E. JONES, B.Sc. Se. ond 
Edition, revised and enlarged. Fcap. 8vo. 35. 6d. 


ELEMENTARY LESSONS in 


HEAT, LIGHT, and SOUND. ByD. E. JONES, bP: Sc. 
Gl. 8vo. 2s. 6d. WEAT, separately, sewed, Is. 


LESSONS in HEAT and LIGHT, 
Students. By D. E. JONES, P Sc, 

PRACTICAL EXERCISES in HEAT, 
By E. S. A. ROBSON, M.Sc. Gl. 8vo. 25. 6. 


HEAT,for ADVANCED STUDENTS. 


By E. EDSER, A.R.C.Sc._Gl. 8vo. 4s. 6d. 
HEAT. By Prof. P. G. Tait. Cr. 8vo. 6s. 


The THEORY of HEAT. By Prof. 
T. PRESTON, M.A. (Dub.), F.R.S. Second Edition, 
Revised by]. ROGERSONCOTTER, M.A. 8vo. 18s.net. 

The THEORY of SOUND. By Lorn 
RAYLEIGH, F.R.S. Second Edition, Revised and 
Enlarged. Two vols. 8vo. 12s. net each. 

The THEORY of LIGHT. By Prof. T. 
PRESTON, M.A., F.R.S. Third Edition. Edited by 
JOLY, M.A. 8vo. 155. net. 

LIGHT. By Lewis Wricnt. Illustrated. 


Second Edition, Revised and Enlarged. Crown 8vo. 7s. 6d. 


PRACTICAL EXERCISES inLIGHT. 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 6d. 

LIGH T FOR By E. 
EDSER, A.R.C.Sc. Gl. 8vo. 

LIGHT VISIBLE aie ‘INVISIBLE. 
THOMPSON, D.Sc., F.R.S. Illustrated. 

net 

THE MANUFACTURE OF LIGHT. 
THOMPSON, D.Sc., F.R.S. Crown 
vo. Is. net. 

ELEMENTARY LESSONS IN 
ELECTRICITY AND MAGNETISM. 
THOMPSON, D.Sc., F.R.S. Feap. 8vo. 

MAGNETISM AND ELEC 
By H. E. HADLEY, 

PRACTICAL EXERCISES in MAG- 
NETISM AND ELECTRICITY. ByH. E. HADLEY, 
B.Sc. Gl. 8vo. 2s. 6d. 

MAGNETISM AND ELECTRICITY 
FOR STUDENTS. By H. E. HADLEY, B.Sc. (Lond.). 

ELECTRICITY and MAGNETISM 
By F. W. SANDERSON, \.A. 

A COURSE OF SIMPLE EXPER!- 
MENTS IN MAGNETISM AND ELECTRICITY. 
By A. E. MUNBY, M.A. Gl. 8vo. is. 6d. 

PHYSICAL OPTICS. By Prof. R. W. 
WOOD. 8vo. 15s. net. 


MACMILLAN AND CO. LTD., LONDON. 
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FLATTERS « GARNETT, Lid., 


Uakers of Lantern and Microscopical Slides, 


DISSECTING 
INSTRUMENTS 


in neat pocket case, containing : 
Scalpel, Fine Scissors, Straight 
and Curved Forceps, two 
Needles with screw ends and 
Single Lens Magnifier. 
Each "7/9; by post 8/= 


Special Sets made up to order. 

Loose Instruments supplied. 
MICROSCOPICAL 

Stains, Chemicals, and Reagents. 


‘BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price £1 18. per Series ; 
alapted for Board of Education and London University Examinations, 
Ilustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Edogonium, Coleochaete, Chara, Sexual Organs and Cystocarps in the 
Khodophycee ; Peronospora, Satcharomyces, Claviceps, Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 

Catalogue Post Free. 
5 MONTPELIER TERRACE, 


A. PENISTON, LEEDS. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 
Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Gres from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 
JAMES R. GREGORY & CO., Mineralogists, 


1339 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 2841 Western. Tel. Add., ‘* Meteorites,” London. 


PLATINUM 


Crucibles, Scrap, Utensils, Wire, Foil, Residues, &c., 
PURCHASED AT HIGHEST PRICES. 


THE LONDON REFINING AND METALLURGICAL WORKS, Ltd. 
(L. SCHLUND, Manager), 
32 CLERKENWELL ROAD, LONDON, E.C. 
Assayers, Gold, Silver and Platinum Refiners. 


SECOND-HAND TELESCOPES. 

1” Wray, stand, slow motion, 3” Student, mahogany 
eyepieces, complete, £30. finder, 3 eyepieces, £10, 
;" Wray, altaz. stand, eyepieces, 2?” Dollond, brass pillar and claw, 
&c., £8 10s. 
” Cooke, tripod stand, finder, 2\” Negretti, claw, 2 powers, £4, 
“eyepieces, £20. Many others, all sizes and makers. 

Also Portable and Naval Telescopes, Prism Binoculars, 

Microscopes, &c. 


SCIENTIFIC INSTRUMENTS BOUGHT, EXCHANGED AND REPAIRED. 
A. CLARKSON & CO., 63 Farringdon Road, London. 


stand, 


NATURAL HISIOR 
SPECIMENS 


Insects. Birds’ Eggs. Skins, 
Objects for Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natural 
History. 


Specimens preserved and mount:d ty 
first-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, W.C. 


Minerals, "Hooke, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 
83 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


WINE RALS. 
British and Foreign. 
A LARGE STOCK OF CHOICE SPECIMENS. 
LOOSE CRYSTALS A SPECIALITY. 
SAMPLES FOR STUDENTS, from 2/6 doz. 


Collections for Prospectors, Students, Technical Schools, &c., &c. 


Catalogues of Specimens and 


THOMAS D. RUSSELL, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


Ten minutes’ walk from Chancery Lane ‘‘ Tube” Station, Holborn. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, F loscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; "Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, om Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bug Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

THE DIRECTOR. 


Apparatus post free. 


Communications to the Editor. 
SUBSCRIPTIONS TO “NATURE.” 


(A charge of 6@. is made for changing Scotch and Irish Cheques). 


OFFICE: ST. 


} NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; 
The telegraphic address of NATURE zs ‘* PHUSIS,”’ 


: ree Lines in Column . uarter Page, or a. 
alf-yearly . 15 ne Sixteenth Page,orKight 
Quarterly 076 1 080 One Eighth Page, or Halfa Page, ora Col. 3.5 0 
Py Quarterly Column. . 018 6 Whole Page 6 60 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. €d@. each, and can be sent post free for 1s. gd. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
MARTIN’S STREET, LONDON, 


Biological Laboratory, Plymouth. 
Editorial 


LONDON. TZelephone—GERRARD, 8830. 


* The first line ning | in heavy type is charged for as Two Li ines. 
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NEW and IMPROVED IMPORTANT ANNOUNCEMENT. 
MIGROSCOPES by LEITZ, | GAIFFE-WAPPLER BREAK 


having, besides other advantages, the 
FINE AND COARSE ADJUSTMENTS FOR CONTINUOUS CURRENT 
Hammer, Motor, or Jet, { Nothing to wear out, 


fitted with SAFETY MOVEMENTS. 
Stand A, inclinable, with hinged joint 
NQ; Platinum, Mercury, or Oil, No attention res sired, 
Cas, Alcohol, or Vapour. Results perfect. 


and clamping lever, circular revolving and 
centring stage, coarse adjustment by rack 
and pinion, fine adjustment by new con- 
tinuous safety micrometer movement having 


divided drum (each division = y,\;5 mm.), 

wide tube adapted for photo-micrography j 66 53 

with wide-angled lenses without eye-p‘eces, bK 

graduated draw-tube, large illuminating ap- 

paratus, iris diaphragm giving oblique illu- (Mercury Jet) 
mination, swing out condenser 
and cylinder tris diaphragm FOR CONTINUOUS CURRENT 
fitted with rack and pinion, 


triple _nose-piece, apochromatic RAPID RADIOGRAPHY | Superior to the Wehnelt. Gives 
objectives 16, 8, 4, and 2mm. { t th I 
oil - - immersion, compensating THERAPY 
eye pieces 4, 8, 12, 18, compen- For RADIOSGOPY 


Gives, in primary, low or 


sating eye-piece 6 with micro- 
high ampérage as required. 


meter, drawing eye-piece, large 
mechanical stage for examining 
specimens measuring up to 2 ins. 


by 4 ins.; complete in mahogany 
case. Magnifications, 70-2250. A FFE L NDEL 
£52 20 = 
Same stand and illuminating . 
apparatus, with triple nose- ERRU PTE 
piece, achromatic objectives 14, 


3, 4, 1 in. oil immersion, eye- 
pieces 0, 1, 3, 4, 5, micrometer FOR ALTERNATING CURRENTS 
eye-piece 2. Magnifications, 

25-1300 #26 5 0 


‘follor wing ‘atalog rues may be had Sree i— 
(4) M nd (2) Microtomes ; @ Write for full particulars to the SOLE AGENTS— 


(3) P tion A tus ; (4 Ph to-Mi hi . 
E. LEITZ,‘ OXFORD OXFORD ST., 
» W. 228 Gray’s Inn Road, LONDON, W.C. 


HOTO- MAGNETIC INTERRUPTER, 


This Interrupter is constructed on entirely novel principles, and is free from 
_ all the disadvantages usually associated with Mercury Breaks. 
Principal Features :— 


The Mercury neveP requires cleaning. 
No liquid di-electric used, consequently entire absence of all dirt and mess, 


Only sixteen ounces of mercury required. 
Is small, portable, and can be turned in any position without mercury 


escaping. 
Supplied to the principal institutions and workers throughout the country. 


Write for New Illustrated Price List No. 7h, post free and gratis on application t 

ELECTRICIANS 

W. WATSON & SONS, 
313 HIGH HOLBORN, LONDON, W.C. 


Branch—16 Forrest Roap, EDINBURGH. Works—HiGu BARNET, Hexrs. 
Depéits—2 Easy Row, BirMINGHAM; 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


THE CORRESPONDENTS’ CAMERA. 


Originally made for the use of Newspaper Men in South Africa, and since used all over the World. 
‘HIS Camera has been designed for the use ut correspondents, 
artists, and other travellers who, while requiring a Camera 
possessing the greatest stability, cannot spare the space for a regular 
field camera in addition to a hand camera. It is made of the best 
mahogany, carefully finished and covered with hard morocco 
leather, or polished in natural colour or ebonised at the same price. 
‘It is admirably adapted for Telephoto work. Owing to 
tu : i the use of wood instead of metal, wherever possible, this 
camera is lighter than many of less substantial make. 
EACH SIZE PERMITS OF THE USE OF THE , SINGLE COMPONENTS OF A 7 OR OTHER a 4 eens. 
y 


« PRICE, including 3 Double Slides, but " 
without Lens or Shutter. 15s. 6d. £6 10s. Od. £7 iss. ‘Od. 


J. H. DALLMEYER, Ltd., DENZIL ROAD, NEASDEN, LONDON, NW. 
Show Rooms: on NEWMAN STREET, W. 
MAKERS OF THE CELEBRATED DALLMEYER PORTRAIT LENSES. 


Printed by ‘RICHARD Cay anp Sons, Limite, at 7 & 8 breaa Street Hull, ‘Queen Victoria Street, in the City of Lonagon, and puovlisnea by 
anv Co., Limirep, at St, Martin’s Street, London, W.C., and THz MACMILLAN Company, 66 Fifth Avenue, New York.—THurspay, February 27, 19% 
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GENERAL ARY, 
UNIY. GF MICH, 
MAR 19 1908 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 


Of Nature trusts the mind which 


builds for aye.’’—WorRDSWorTi. 


MARCH 5, 1908 


_ [Price SIXPENCE 


‘No. 2001, VOL. 77) THURSDAY, 


Registered a asa we at the General Post Office.) 


NEWTON & Co.’ 


“DEMONSTRATOR'S” LANTERN. 
The most simple 


FOR LIMELIGHT OR ELECTRIC. 
and efficient 


With Prism for Erecting, 
and for Vertical Projection. Single Lantern 
yet constructed 


Price £10 10s. 
for general 


8 FLEET ST. scientific work. 


THIS SEASON'S 


CATALOCUE OF 
SLIDES, &c., 
POST FREE. 


(all are Reserved. 


VERLAG VON GUSTAV. FISCHER IN JENA. 


Vor kurzem erschien : 


ZELLEN - STUDIEN von Dr. THEODOR BOVERI, Prof. an 
der Universitat Wiirzburg. Heft 6. Die 
Entwicklung dispermer Seeigel-Eier. Ein Beitrag zur Befruchtungs- 
lehre und zur Theorie des Kerns. Mit 10 Tafeln und 73 Figuren 
im Text. Preis : Mark 30,— 


GEOLOCISCHE UND PALAONTOLOCISCHE 


Abhandlungen. Herausgegeben von E. KOKEN. Supplement- 
Band I. Lieferung 3: 


Die Dinosaurier der Europaischen Triasformation, 


mit Beriicksichtigung der aussereuropaischen Vorkommnisse von 
Friedrich von Huene. Dritte Lieferung. Mit 23 Tafeln und 
86 Abbildungen im Text. Preis: M. 30,— 

der 


PROGRESSUS REI BOTANICAE 


gegeben von der Association Ss. — Botanistes 
Redigiert von Dr. J. P. Lotsy in Leiden. Zweiter Bd. Zweites 


Heft: MOLL, J. W. Die Fortschritte der mikroskopischen 
Technik seit 1870. Preis fiir den aus 40 Druckbogen bestehenden 
Band M. 18,— 


FOR DEMONSTRATING PROGRESSIVE 
AND STATIONARY WAVE MOTION. 


New Edition of Sound, Heat and Light 
Catalogue Now Ready. 


John J. Griffin & Sons, Ltd., 


KINGSWAY, W.C. 


SHAW DINES 


MICRO-BAROGRAPH. 


An instrument for 
recording the minor 
fluctuations of the 
Atmosphere as opposed 
to the general 
Barometric Surges. 


Descriptive Pamphlet post free 
on application to the 


Sole Makers: 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 


Branches: 


45 Cowninatt, E.C.3; 122 Regent St., W. 
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SOUTH-WESTERN POLYTECHNIC 
INSTITUTE, 
MANRESA ROAD, CHELSEA, S.W. 


Short Courses suitable for the Intermediate and Final B.Sc. Examina- 
tions of London University will be conducted by Teachers recognised by 

4 the University as follows ;— 
GEOLOGY (Easter Vacation Course).—A. 


J. Masren, F.L.S. An 


Geology of the district. 
Also Museum Demonstrations and Field Meetings near London during 


the Summer Term. 


BOTANY.—A Summer Course in Practical Plant Physiology and 
(Ecology, with suitable excursions for the study of Plant Relation- 
ships. Saturdays, 10.0 to 1.0, beginning May 2, 1908. 


Further particulars may be obtained on application to the SEcRETARY. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 
ENTRANCE SCHOLARSHIPS. 
Three Entrance Scholarshivs, each tenable for three years at Bedford 
College for Women, will be offered for competition in June, 1908. 
DEPARTMENT FOR PROFESSIONAL TRAINING 
IN TEACHING. 
Students are admitted to the Training Course | in October and January. 
The Course includes full preparation for the E ions for the Teach- 
ing Diplomas granted by the Universities of London and Cambridge. 
Full particulars on application to the PriNcIPAL. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 
(UNIVERSITY OF LONDON.) 
PRELIMINARY SCIENTIFIC EXAMINATION. 
Special arrangements are made to suit the convenience of Students who 


London, and who are anxious to commence studying for the above Exam- 
ination without loss of time. 

Students Matriculating in January may thus enter at once without any 
break in their Studies, so that they may be able to present themselves for 
the Preliminary Scientific Examination at the earliest possible date. 

Zoology and Botany. By G. P. Munce, A.R.C.S., F.Z.S., and R. A. 
Buppicom, B.A.Oxon. 

and Physics. By Hucu Canpy, B.A., B.Sc.Lond., - and 
O. W. Grirritus, B.Sc.Lond. 

Fee for the whole Course, Ten Guineas. 


MUNRO SCOTT, 
arden. 


Turner Street, 
Mile End, E. 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. Lond.). 


CLASSES are held throughout the year. 
or the July Examination. Fee, 16 Guineas. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER, 1998. 
FIVE OPEN SCHOLARSHIPS, three (£150, £60 and £50) in Science, 


and two (£100 and £50) in Arts. Particulars and Copies of Examination 
Papers on application to the DeEax, Guy's Hospital, London Bridge, S.E. 


COUNTY BOROUGH of SUNDERLAND. 
MUNICIPAL TECHNICAL COLLEGE. 


e Council are prepared to receive applications for the position of 
PRINCIPAL of the above named College (the standard of which is that of 
a University College), at a Salary of £500 per annum. No fees. The person 
appointed will be required to devote his whole time to the duties of the 
office, and to be a Graduate of a British University, prepared to take sn 
active part in the teaching work of the College in one of the following 
subjects :— 


Applied Mathematics. 
Chemistry. 

Electrical Engineering. 
Mechanical Engineering. 
Naval Architecture. 
Physics. 

Canvassing Members of the Council directly or indirectly until after the 
first selection by the Committee of Candidates will disqualify the Applicant 
on whose behalf such canv assing shall have been made. 

Applications in writing, stating which subject the Candidate proposes to 
teach, accompanied by not more than six recent original testimonials (which 
will be returned), addressed to the undersigned at the Town Hail, Sunder- 
land, and endorsed ‘‘ Technical College appointment of Principal” in the 
left hand corner of the envelope, will be received up to, but not later than, 


12 noon on Monday, March 23 next. 
FRAS. M. BOWEY, 
Town Hall, Town Clerk. 


Sunderland, 
February 18, 1908. 


excursion (about 5 days) to the Isle of Purbeck, for the study of the | 


have just passed the Matriculation Examination of the University of 
| 


Special instruction is given | 


NORTHERN POLYTECHNIC 
HOLLOWAY, LONDON, N. 


Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L 
Holloway Rd. Stn. (B. & P. Tube), & Highbury Stn. (G.N. Tu! 


| LONDON UNIVERSITY SCIENCE AND ENGINEERIN 


DEGREES. 
Day and Evening Courses in the above under recognised teachers ! 
MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERIN.. 
Separate Laboratories for Elementary, Advanced and Honours stud« :< 


exceptionally large and well equipped. 
RESEARCH. 


Special arrangements for students undertaking research during vacati »s. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principe 
INDIAN FOREST SERVICE. 


The Secretary of State for India in Council proposes to appoint, !n ‘he 
summer of 1908, with the advice of a Selection Committee, not less :>an 
16 Probationers for this service. 

Candidates must have attained the age of 18 years on July 1, 1503, 
not have attained the age of 22 years on January 1, 1908. neo ge st 

ssess a good general education, and, if possible, a knowledge of | 
istry, and of Mechanics and Physics. 


The Probationers will defray their own expenses during the peri»! of 
probation at Oxford and on the Continent. 
Forms of application may be obtained (with fuller particulars) from the 


SEcRETARY, Public Department, India Office, a S.W,, to de re. 
turned to him not later than Wednesday, July 1. 1g08. 
| The scale of pay of the upper controlling staff of the Indian F st 


| Service has recently been improved. 
ARTHUR GODLEY, 
Under Secretary of Star». 


India Office, 
September 25, 1907. 


INDIAN PUBLIC WORKS 
DEPARTMENT. 


The Secretary of State for India in Council will, in the summer of = 303, 
make about thirty-nine (39) appointments of Assistant Engineer i 
permanent establishment of the Indian Public Works Department. 

Candidates must have attained the age of 21 and not attained the ace of 
24 years on July 1, 1908. 

A printed Form of Application, together with information regarding the 
conditions of the appointments, and certain: requirements laid down as to 
education and experience in engineering, may be obtained from the 

, Secretary, Public Department, India Office, Whitehall, London, S.W. 

The Form of Application is to be returned sc as to reach him not later 
than Friday, May 1, 1908. 

A. GODLEY, 


Under Secretary of State. 


India Office, September 10, 1907. 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE. 
BOMBAY, INDIA. 


HEAD OF THE TEXTILE DEPARTMENT. 

Applications are invited for the post of Head of the Textile Department 
of the Victoria Jubilee ‘l'echnical Institute, Bombay, India. Engaze lent 
for five years. Salary from Rs. 600 to Ks. 800 per mensem, accor.ins to 
| qualifications. Full particulars may be obtained from ‘the 
Advt. Manager of **Nature.’’ Applications should be made so «s to 

reach the on or before April 15, 
. A. F. MOOS, B.Sc., F.R.S.E. 
Honorary Secretary of the Board of Trust-« 

Victoria Jubilee Technical Institute, 
Byculla, Bombay, India. 


BENGAL. 


GOVERNMENT SCHOOL OF ENGINEERING, DACCA 


Required immediately, a HEADMASTER, age not more th 
Qualifications : theoretical training in Mechanical Engineerin<, 
siderable workshop experience, training in Electrical Engineering, 
knowledge of Mathematics, Surveying, Levelling, Mature and use 0 
materials. Salary, 500 Rupees a month, rising annually by 50 Rupees a 
month to rooo Rupees a month (about ‘Leow -40- - £800 a year), wit 
quarters, pension, and first-class passage. Probationary period, tw ars. 
Applications must be marked ‘‘C.A.,”’ and addressed to the SECRE AkY, 
Board of Education, Cannun Row, Westminster, S.W., of whom : rther 
particulars may be obtained. 


UNIVERSITY OF BIRMINGHA\). 


A LABORATORY and MUSEUM ASSISTANT is required ‘9 the 
DEPARTMENT of ZOOLOGY. Applications, accompanied 
monials, to be sent in not later than March 21. Information ast sary 


and duties may be obtained from 
GEO. H. MORLEY, Seer=:2ry. 
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BIRKBECK COLLEGE, | 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
Courses of Study under Recognised Teachers of the University of 
London for Degrees in Science and in Arts. 
A. McKenzir, Ph.D., D.Sc., M.A. 
Chemistry... MA. BS 


f A. Grirritus, D.Sc. ; D. Owen, B.A., B.Sc. 


Physics ... \ B. W. Crack, B.Sc. 

Botany ... D.T. Gwynne-VauGuan, M.A. 

Zoology ... H. W. Untuank, B.A., B.Sc. 

Geology ... «. J. W. Evans, D.Sc. ; A. M Davigs, D.Sc. 
Mathematics... E. H. Smart, M.A.; C. V. Coatss, M.A. 
Ciassics ... «. F. A. Wricut, M.A. ;G.S. Ropertson, M.A. 
French .. V. E. Kastner, B.és.L. 

German .... E. L. Mitner-Barry, M.A. 

Geography G. G. CutsHotm, M.A., B.Sc. 

History ... T. Seccomses, M.A. 

Logic G. ArmiTaGE-Smitu, M.A., D.Lit. 
Economicss Rankin, M.A. 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 
Calendar 34. (post free sd.), on application to the Secretary. 


WIRKSWORTH GRAMMAR SCHOOL, 
DERBYSHIRE. 
APPOINTMENT OF HEADMASTER. 


The Governors invite applications for the Headmastership of the above 
School, to be conducted as a co-educational School for Boys and Girls, 
which will be vacant in July. 

Candidates must be between 28 and 45, and Graduates of some Univer- 
sity in the United Kingdom. ; 

alary, £150 per annum, with house adapted for Boarders, and Capitation 
rant. 
oe is a small Pupil-Teachers’ Centre attached to the School. 

Canvassing prohibited, and will disqualify. 

Particulars may be obtained by letter to the undersigned, to whom 
candidates are requested to send in their applications, with copies of not 
more than three testimonials of recent date, marked ‘‘ Headmastership,” on 


or before March 25, 1908. 
ARTHUR J. MARSDEN, 
Clerk to the Governors. 


Market Place, Wirksworth. 


UNIVERSITY OF LONDON. 
UNIVERSITY COLLEGE, 


The College Committee will shortly proceed to appoint a Quain Student 
in Botany, The value of the Studentship is £100 per annum, Candidates 
(who must have been students of the Ccllege) should forward their applica- 
tions on or before Wednesday, March 18, to the undersigned, from whom 


further particulars may be obtained. 
WALTER W. SETON, M.A., Secretary. 


EDINBURGH and EAST of SCOTLAND 
COLLEGE OF AGRICULTURE. 
LECTURESHIP IN BIOLOGY. 

The Governors invite Applications for the above Lectureship. Salary, 
£300 per annum, rising by annual increments of £20 to £400. 

Particulars may be had from W. Scott STEvENSON, Esq., Secretary, 
13 George Square, Edinburgh, to whom applications should be sent not 
later than April 7. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—Faster (1908) Vacancies.—Graduates in Science and 
other well qualified Masters seeking posts in Public and other Schools 
should apply at once, giving full details as to qualifications, &c., to 
Messrs. GRIFFITHS, SMiTH, & Smit, Tutorial Agents (Estd. 
1833), 34 Bedford Street, Strand, London. Immediate notice of all 
the best vacancies will be sent. 


THE UNIVERSITY OF SHEFFIELD. 


APPOINTMENT OF LECTURER IN GEOGRAPHY. 
The Council are about to 2ppoint a LECTURER in GEOGRAPHY. 
Applications to be sent in by March 14, 1908. Further particulars may be 


obtained from 
W. M. GIBBONS, 
Registrar. 


Wanted, an Assistant Bacteriologist. The 
County Analyst requires an Assistant in the Bacteriological Laboratory 
who will be required to undertake the examination of waters and 
sewages. He will also be required to assist in the diagnosis of disease, 
such as Diphtheria, Tubercle, Typhoid, Anthrax, &c. Salary, £150 

tannum. Applications, with two recent testimonials, to be sent not 
oad than March 18, 1908, to the County ANALyst, Shirehall, 
orcester. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local) Modern Languages. Research, Revision, Translation, Short- 


NITROGEN~—Negative and Positive Pole Spectra 


AS SEEN WITH THE 


BINOCULAR SPECTROSCOPE. 


Photograph on a ‘“‘ Panchromatic”’ plate, taken with the 
‘*Shirley”’ Spectrograph. 
The use of doth eyes constitutes a new departure in spectroscopy. 
Be Sir William Huggins says :—“‘ / az very pleased with your spectro- 
scopic opera-glass. It does all that you say of it. The whole visible 
spectrum of a vacuum-tube, or of an induction-spark, is seen at once, 
brilliantly, and with great distinctness.” 
RM See also highly favourable report in NaTuRE, Dec. 5, page 115. 
FOR PRICE LIST OR FURTHER DETAILS APPLY TO 
Dr. W. MARSHALL WATTS, 
“SHIRLEY,” VENNER ROAD, SYDENHAM, S.E, 


UP-TO-DATE 
DEMONSTRATING 


cannot fail to be the result when the Kershaw 
Science Lantern is used. Briefly described, 
it is made of the best seasoned mahogany, 
French polished, lined with asbestos and Rus- 
Sian iron, and fitted with two double achro- 
matic objectives, go’ silvered prism, with B.T. 
or mixed jet, in travelling case. 


PRICE £8 COMPLETE. 
A larger size (No. 2), £10. 


In order to convince yourself of 
its superior qualities, send for our 
pamphlet (post free) and get a 
full description. 


A.KERSHAW, 


ST. COLUMBA ST, WOODHOUSE LANE, LEEDS. 


(An alloy of iron and rare earth metals). 


When the stone is held between thumb and forefinger, 


and rubbed with the sharp edge of a triangular-shaped 
file, a veritable stream of highly luminous sparks, often 


5 or 6 inches long, is emitted. 


Price (including file), 2/9 59 109 


Post Free. 


* NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. 
post free. 


hand. Dictation Room. The Cambridge Type-writing Agency, 


10 Duke Street, Adelphi, W.C. = wzs, 


ARMBRECHT, NELSON & CO., 


Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 
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LABORATORY BALANCES = 


of the finest workmanship, fitted with our registered Beam. In 
this invention the Agate knife edges are so fitted that in case 
of damage they can be replaced in a few seconds. 


We keep a very 


large and varied stock of laboratory 


requisites, and shall be glad to send you our list post free. 


SCIENTIFIC INSTRUMENTS ann CHEMICALS. 


Telephone: 3825. 


Telegraphic Address: ‘* Laboratory, Birmingham.” 


STANDLEY BELCHER& MASON. Lrp 
LUDGATE HILL BIRMINGHAM, 


THE SOUTHPORT ENLARGING, COPYING, 
AND REDUCING TABLE AND EASEL 


Enables you to 
copy or produce 
the most perfect 
enlargements, by 
lantern or day- 
light, of nega- 
tives from 
quarter-plate up 
to 15X12, or 
larger, with the 
eatest ease, 
neluding the 
most difficult 
scientific 
subjects. 


Made in 
all Bromide 
paper sizes. 


The most compact and efficient 
photographic accessory made. 
There is nothing else like it. 


SOLE DESCRIPTIVE PAMPHLET 
MAKERS, OST FREE. 


SANDERS & CROWHURST, 71 Shaftesbury Avenue, London,W. 


| 
| 
| 


NEW METALLURGICAL MICROSCOPE. 


Designed by 
Professor HERBERT JACKSON, 
King’s College, London, 


and 
BERTRAM BLOUNT, Esq., F.I.C. 


This Instrument possesses 


SEVERAL ENTIRELY NEW FEATURES 


not hitherto embodied in .Microscopes con- 
structed for the examination of metals and 
other opaque substances. 


Price - £12 12 0 


Descriptive Circular Free on Application 


JAS. SWIFT & SON, 
University Optical Works, 
81 TOTTENHAM COURT ROAD, 
LONDON, W. 


BAUSCH & LOMB 
Microscopes, &c. 


HICHEST CLASS INSTRUMENTS AT POPULAR PRICES. 


Our Objectives are admitted to be equal to the 
best in the trade. Our Microscopes are quoted 
complete with objectives and eyepieces. We 
invite trial and comparison before purchase. Our 
1/12 oil immersion will easily count the dots in 
Amphipleura pellucida, 1/100,000 inch in diameter, 
which many will not do. 


We offer 100 of the new Bausch & Lomb 
BH. Model (as illustrated), with solid 
brass stand of superior finish, coarse and 
new action fine micrometer ‘adjustment, 
fitted with our well known 1/6th in. and 
2/3rd in. objectives, 1-in. eyepiece, double 
nosepiece, substage fitted with 
Abbe Condenser, complete in 
solid Mahogany Cabinet, for 


£7 12 6 


er with 1/r2th in. high-class oil 
immersion objective, 


£12 126 


With such an instrument the 
most exact Bacteriological work 
can be accurately 
carried out. 

Stand only, triple 
nosepiece and con- 
denser, in case, 


£5 17 6 


Please call, see and 
try these New In- 
struments. 


A. E. STALEY & co., 


Contractors to British and Colonial Governments, 


19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


THE DAWSON-LANDER 
SUNSHINE RECORDER 


faithfully shows the intensity as well as the 
duration of the sunlight. 


The specially-prepared charts 
are made from collotlio-chloride 
of silver paper, which is per- 
fectly stable and uniform, quite 
unlike ferroprussiate paper. It 
is quite easy to ensure that all 
batches of silver chloride paper 
are equally sensitive to light, 
thus absolute uniformity of the 
records is secured. 

The Recorder registers for a 
day, a week, a month, or any 
period, automatically, being 


| self-setting, although the record 


may be examined as desired. 

It is very durable and com- 
pact, and is easily fixed. The 
scale is uniform all through the 
year. No correction is needed 
for the equation of time. The 
record is sharp and distinct, 
being black on white. The 
charts cost only a few shillings 
a year. 


PRICE, complete with 8-Day Clock, £7 10s. only. 


LANDER’S PATENT ANEMOMETER, Records 
the force of every separate puff of wind ... on 
LANDER’S THERMOGRAPH ... 
LANDER’S BAROGRAPH or Mercurial) . 
LANDER’S RECORDING RAIN GAUGE . pen 
And all other Meteorological Instruments. 
a@ Great numbers of our Instruments have recently been 
supplied to some of the Colonial Governments. 
Kew Certificates with the Instruments if desired. 


£4 10s. Od. 


£4 10s. Od. 


Write for Descriptive List ( t (including Jacsimile reproductions 
charts obtained) to:— 


LANDER & SMITH, wsraument mavens. 


CANTERBURY. 
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GEOGRAPHICAL JOURNAL. 
MARCH. 2s. 
ConTENTS. 

The Jamaica Earthquake. Dr. Vaughan Cornish. (9 Illustrations and 2 
Maps). 

In Search of an Arctic Continent. A. H. Harrison. (Map. 

Tre Gorge of the Zambezi below the Victoria Falls. é. y. Lamplugh. 
(zo Illustrations.) 

Lieut. Comyn’s Survey of the Pibor River. (Illustration and Map.) 

Dr. Rice’s Exploration in the N.W. Valley of the Amazon. (Sketch-map.) 

Report on the Investigation of Rivers. Dr. A. Strahan. 

Glacier Movements in the Himalayas. 

Reviews.—The Monthly Record.—Obituary—Sir Richard Strachey.— 
Correspondence —Meetings of R.G.S.—Literature of Month.—New 
Maps. 

London: EDWARD STANFORD, 12, 13, 14 Long Acre, W.C. 


SCOTTISH GEOGRAPHICAL MAGAZINE. 


ARCH, 1908. Price rs. 6d. 

1, Economic Geography. By Gro. G. Cuisuoim, M.A., B.Sc. (With 

Mz as and Diagrams.) 
The Geographical Distribution of Labour, By H. Crawrorp ANGus. 

3. Count de Lesdain’s Travels across Asia. By C. E. D. Brack. 
(\Vith Map.) 

4. The , ee Results of the Scotia Expedition : A Review. 

Proceedings of Royal Scottish Geographical Society.—Geographical 
Notes.—Educational.—New Books.—Books received.—New Maps. 

EpinspurGH: Doucras & Fouts. 

Guiascow: Jas. MacLeuose & Sons. Lonpon: Epwarp 


A Revolution in the Teaching of Physics. 
Price 3/6 Net. 


THE POLARITY OF MATTER. 


By ALEX. CLARK, M.A. 
Physical Phenomena explained by this new system. Electr’city, magnetism, 
gravitation, cohesion, &c., are forms of one single force. 
‘Will interest all students of Physics.” —Scotsmzan. 
GALL & INGLIS, LONDON and EDINBURGH. 


WE DO NOT WANT YOU 


to simply read our advertisement, but to send for our Lists 
of Books for Sale, and enquire of us for any book, pam- 
phiet, magazine, journal, odd volume or part you 
may require. Whatever you want of a literary character 
write to us for and we can supply cheaper, cleaner copies 
than any other firm in the trade, and twice as quickly. 


E. GEORGE & SONS, 
{51 WHITECHAPEL ROAD, LONDON, EN 


ne We can supply a complete bound set of ‘‘ Nature.’ 


FOREIGN SCIENTIFIC BOOKS 


supplied quickly and cheaply. 
References in principal towns at home and abroad. 
Catalogue of standard and recent works post free. 


W. MULLER, 8t.. New Oxtord 


(Late oF 59 CasTLE STREET East.) 
NOW READY, 


JOHN WHELDON & CO.’S 
CATALOGUE No. 41, comprising 


MIGROSGOPICGAL BOOKS & PAPERS 


including an IMPORTANT COLLECTION ON DIATOMS, 
Post Free on application. 


38 GREAT QUEEN STREET, KINGSWAY, LONDON. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp Soutn, F.E.S., 
With the Assistance of 

Rosert ADKIN, F.E.S. | Dr. D. Suarp, F.R.S., F.E.S., &c. 
W. Lucas DisTANT, F.E.S., &c. G. H. VERRALL, F.ES. 
Epwarp A. Fitcu, F.E.S.| W. F. Kirsy, F.E.S. 
F. W. FrouHawk, F.E.S. G. W. KirKa.py, F.E.S. 
Martin Jacosy, F.E.S. Ww. J. Lucas, B.A., F.E.S. 

Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
— of interest pertaining to the Entomology of various parts of the 
wor 

Published on the first of each month. Price 6¢. Subscription, 6s. per 


annum post free to any country 
London: WEST, NEWMAN, & CO 54 Hatton Garden, E.C. 


J. & A. CHURCHILL. 
Now Ready. ys Engravings. 65s, net. 
THE FUNCTIONAL INERTIA OF 
LIVING MATTER, 
A Contribution to the Physiological Theory of Life. 


By D. FRASER HARRIS, M.D., F.R.S.E., Lecturer in Physiology 
and Histology, University of St. Andrews. 


‘ The book reveals a vast deal of elaborate and painstaking research | 


and experiment, and is bound to attract the attention of all up-to-date 
biologists.” ~The Scotsman. 


Now Ready. oth Edition. 10s, net. 
VALENTIN’S 
PRACTICAL CHEMISTRY. 


By W. R. HODGKINSON, F.R.S.E., Professor of Chemistry and 
Physics in the Ordnance College, Woolwich. 


‘“We welcome the appearance of this well- known classic, which is | 


probably the best text-book on qualitative analysis in existence. .. . 
Altogether ‘Valentin’ becomes more and more useful with every 
edition.’ '"—The Mining Journal, February, 1908. 


Just Published. New Edition (2ad). With 182 Illustrations. 


VEGETABLE PHYSIOLOGY. 


AN INTRODUCTION TO VEGETABLE PHYSIOLOGY. 
By J. REYNOLDS GREEN, Sc.D., M.A., F.R.S.; late Pro- 
fessor of Botany tc the Pharmaceutical Society. 

BY THE SAME AUTHOR. 


GREEN’S MANUAL OF BOTANY. 


I. Votume II. 
MORPHOLOGY AND CLASSIFICATION AND 
ANATOMY. PHYSIOLOGY. 

Third Edition. With 778 En- Second Edition. With, En- 
gravings. 7s. 6d. gravings. tos. 


Now Ready. 136 Illustrations. 10s, 6d. net. 


PLANT ANATOMY 


from the Standpoint of the Development and Function 
of the Tissues, and 


HANDBOOK OF MICRO-TECHNIC., 


A SIMPLE METHOD OF WATER’ ANALYSIS, 


By W. C. STEVENS, Professor of Botany in the 


4 University of Kansas. 
Now Ready. Third Edition. 22 Plates and 200 other Illustrations. 


21s. net. 
THE THEORY and PRACTICE of HYGIENE. 
By Lt.-Col. R. H. FIRTH, R.A.M.C., F.R.C.S., Officer in Charge 
___of the School of Army Sanitation, Aldershot. 
Now Ready. With 11 Coloured Plates and 86 Illustrations. 1S, net 
FOODS AND THEIR ADULTERATION. 
Origin, Manufacture, and Composition of Food Products ; Descrip- 
tion of Common Adulterations, Food Standards. and National Food 
Laws and Regulations. By HARVEY W. WILEY, » Ph.D., 
__ Chief of Bureau of Chemistry, U.S. Dept. Acre 


Now Ready. Sixth Edition. 


especially designed for the use of Medical Officers of Health. By 
JOHN C. THRESH, M.D. Vic., D.Sc. Lond., D.P.H. Camb., 


Medical Officer of Health for the County of Essex, Author of | 


“The Examination of Waters and Water Supplies” and ‘‘ Pre- 
servatives in Food and Food Examination.’ 


Now Ready. With ro Plates. 7s, 6d. net. 


| THE BOOK OF RECEIPTS. Veterinary 


Pharmaceutical, Photographic, Domestic. Wit 
numerous Chemical and other Tables. By E. W. LUCAS, F.I.C.. 
F.C.S. 


THE QUARTERLY JOURNAL OF 


MICROSCOPICAL SCIENCE. 
Edited by Str RAY LANKESTER, K.C.B., LL.D., 
F.R.S., with the co-operation of ADAM SEDGWICK, 
M.A., F.R.S., SYDNEY J. HICKSON, M.A., F.R.S., 
and E. A. MINCHIN, M.A. 
Contents of No. 206 (March). 10s. net. 


Investigations on the Development of Trypanosomes in the Tsetse-Flies 
and other Diptera. By E. A. MincHIN, Professor of Protozoology 
in the University of London. (With Plates 8—13.) 

The Nematocysts of Turbellaria. By C. H. Martin, B.A., Magdalen 
College, Oxford. (With Plate 14.) 

Doridoeides gardineri: a Doridiform Cladohepatic Nudibranch. By 
Sir Cuarves Exsor, Vice-Chancellor of the University of Sheffield, 
and T. J. Evans, Lecturer in Zoology in the same University. 
(With P ates 15 and 16, and 1 Text- -figure. ) 


LONDON: 7 GREAT MARLBOROUGH STREET. 
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SMEDLEY’S MODELS. 


UNIQUE, AUTHENTIC, ARTISTIC. 
PALZZ[OZOIC FRUCTIFICATIONS. 
Mr. SMEDLEY !S THE ORIGINAL AND ONLY MODELLER OF 
THESE FOSSIL SEEDS AND CONES. 

The important models of this group are Stephanospermum, Lagen- 
ostoma Lomaxi, Cardiocarpus Cordaianthus, Bennettites, 
Dactylotheea, Asterotheca Neuropteris. 


SMEDLEY’S MODELS TYPES, PINUS, SELAGI- 


NELLA, FERN, EQUISETUM, MOSS, LIVERWORT. Each 
Series, £2 2s. 

SIX_ MODELS wtitstreatinc GERMINATION, WHEAT, BEAN, 
DATE, £2 2s. 


VORTICELLA, 10/6. _ DIFFLUGIA, 10/6. GLOBIGERINA, 10/6. 
HYDRA, 15/-. SEA ANEMONE (Section), 10/6, &c., &c. 


SMEDLEY, 17 BARRY ROAD, LONDON, S.E. 


SOLE AGENTS throughout the world: 
Messrs. A. CALLENKAMP, Ltd., 19 & 21 Sun St., Finsbury, London, E.C. 


MODELS OF CETACEANS. 


A series of reduced models (Scale: one inch to one foot) repre- 
senting 17 species. Accurately modelled and coloured. 
Owing to their great size, many members of this order cannot be 


exhibited, so that this series should meet with approval. The 17 
models require but little space, while they afford an exactly com- 
parative illustration of the size, form, and colouration of the different 
species. Write for List. 


ROBERT BROGDEN, 28 Colville Square, London, W. 


PHOTOMICROGRAPHIC & NATURE STUDY 


LANTERN SLIDES. 


CATALOGUE ON APPLICATION. 


SPECIAL.—A Photomicrograph, at x500 diameters, showing the 
starch grains ina Lumiére Autochrome Plate taken on 
an Auto hrome Plate. 


Cc. BAKER, 244 High Holborn, London. 


SECOND-HAND 
PRISM FIELD GLASSES. 


Ross 8x ..£315 O 
Zeiss 8x 415 
GOERZ 9x 415 0 


CLARKSON’S,* 
The Second-hand Optical Mart. 
(Opposite the Gray’s Inn Road.) 


PHCENIX ASSURANCE COMPANY, LIMITED. 
19 LOMBARD STREET, LONDON, E.C. 


EsTABLISHED 1782. 
Total Assets exceed - &'7,000,000 
Claims Paid exceed - &44,000,000 
FIRE. LIFE. ACCIDENT. 

Workmen's Compensation, Fidelity Guarantee, Burglary, 
&c. The most favourable Terms and the Lowest Current 
Rates of Premium are offered by this office. 

PROMPT AND LIBERAL SETTLEMENTS. 


| 


| 
| 


Marcu 5, 1908 


SCIENTIFIC AND 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 
pe- LARGEST STOCK in LONDON of SECOND. 
HAND School, Mathematical, Mechanical, Botanical, 
Natural History, ELEMENTARY and ADVANCED 
SCIENTIFIC BOOKS of all kinds at about HALF 
PUBLISHED PRICE. 

CLASSICAL, THEOLOGICAL, AND FOREIGN BOOKS, 
KEYS AND TRANSLATIONS. 
BOOKS FOR ALL EXAMS. 


Etd) POOLE & CO. isi. 
104 CHARING CROSS ROAD, LONDON. 


Om” Enquiries by letter receive immediate attention. 


NATURE. 


The number for last week (Feb. 27) contained :— 


Man and Nature in South-West Africa. By 
Sir H. H. Jounsron, G.C.M.G. 

Alcohol and its Effects. 

Van der Waals and his Successors. 

American Forage Crops., By E. J. R. 

Our Book Shelf. 

Letters to the Editor :— 
The Speed of Racing Animals. Prof. JOHN PERRY, 
F.R.S.—The Isothermal Layer of the Atmosphere. W. 
H. Dinges, F.R.S.—The Inheritance of ‘‘ Acquired” 

Characters. Dr. H. CHARLTON BASTIAN, F.R.S. ; Dr. 

G. ARCHDALL Rep; A. D. D.—The Possibility of Life 
in Mars. C. O. BartruM; Dr. J. W. EvANs.—The 
Stresses in Masonry Dams. H. M. MARTIN. 


Three Animal Biographies. (///ustrated.) By R. L. 
Studies in National Degeneration. 


By T. M. L. 


Sir Richard Strachey, G.C.S.I., F.R.S. By Dr. 
W. N. Suaw, F.R.S. 

Notes. Our Astronomical Column. 

Planetary Photography. (///ustrated.) By Prof. 


PERCIVAL LOWELL. 
Hydrology in the United States. 
The Testing of Materials. By T. H. B. 
University and Educational Intelligence. 
Societies and Academies. 
Diary of Societies. 

Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 7d. 
from residents abroad. 


MONTHLY, 
SIXPENCE NET. 


PLAINLY WORDED. 


NATURE says Presents 
its readers month by month with accu- 
rate and interesting accounts of 

scientific work prepared writers in 
close touch with know in the 


eae 
cludes sections in which the pri 
pranches of sclence 


Publishing Office : 


KNOWLEDGE 


ILLUSTRATED 


NEWS. 


Contains up-to-date articles by the ablest exponents 
in the VARIOUS BRANCHES of SCIENCE and rot 
NATURAL HISTORY, profusely illustrated with full- y 
page Plates, Photo Blocks and Drawings. 


P Subscriptions— 
Y--rly, 7/6, Half-yearly 4/- 
Post free to any part of the world. 


EXACTLY DESCRIBED. 
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WILL PAY FOR ITSELF? 


This is the question which always presents itself to the Manufacturer before he effects 
any alterations in Plant or Machinery. 


A Most Convincing Proof that 


A THOROUGHLY RELIABLE PYROMETER PAYS 


has been given us in the following passage extracted from a recent 
letter:—‘‘ The instruments are working very nicely and giving 
much pleasure. They took a chart or two before instructing the 
gas-valve man in the use of the Recorder just to see how near 
he could keep to 820° C.; he only varied about 150°, and has 
been on this work 18 years! He now easily keeps to 10 
either side of a ruled line.” ‘The Instruments referred to 
consist of one of our Patent Thread Recorders, a Féry Radiation 
Pyrometer and a Platinum Thermo-couple just installed by us in a 
leading Works in the North of England. 


The THREAD RECORDER 


(shewn in Fig. 1) 


is designed for use either with the FERY 
RADIATION PYROMETER (shewn 
mounted outside a furnace in Fig. 2) or with 
THERMO-COUPLES, and supplied in 
two types, one for taking a single record, the other 
for simultaneously recording the temperatures of two 
pyrometers on the one drum. ‘The great advantage 
of the FERY RADIATION PYROMETER 


is that no part of the Instrument is ever in contact 


with the source of heat ; with the exception, therefore, of 
ordinary wear and tear, it is practically indestructible. 


Full particulars of all our APPARATUS FOR THE 
MEASUREMENT AND CONTROL OF HIGH TEMPERA- 
TURES will be found in our special Catalogue No. 39 “N,” 
“TECHNICAL THERMOMETRY,” which is sent free on 


riG. 2. request. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., LTD., 


CAMBRIDGE, ENGLAND. 
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TO QUICKLIME IN 
MINUTES, 


DEMONSTRATIONS given here, or at Colleges, &c. WARNING. BUNSEN yo AND 

H. HELM. “ #ATrON GakDEN, London. Observe that the MIDGET FURNACE. 
s ’ Telephone: 2°12 Holborn. Regulator of * We make these in two sizes at 
ACTUAL MAKER of 4// K/NDs of X-Ray, Geissler and other Vacuum Burner, Body of present, §” and §”, and the prices 
x Tubes, Mercury Pumps, High Frequency Electrodes, &c. / ist /ree. f Furnace, and are—Burners only, 1/6 and 2/6; 


complete with Furnace, 4/6 an: 
6/-. 


Hood are add dis- 


tinctly stamped 


. in the metal The consumption of gas is the 

‘* BREWSTER same as with an ordinary Bunsen 

8 | 5 N K Smiru & Co., but the heat derived is three 
Lonpon.” times as great, and a number 0} 

ions performe wit em, whic! 

SOUTHAMPTON BUILDINGS, HIGH HOLBORN, w.c. — oe Fave only been possible before 

23 2 PER CENT. INTEREST tial feature of this with very expensive furnaces. 

allowed on Deposit Accounts. burner’s success. We are the SOLE MAKERS. 
Da Nature says :—‘‘ The conibination of furnace and burner is very 

2 PER CENT. INTEREST convenient. These little furnaces are not only useful for reducing calcium 

Py ae a with Cheque Book. carbonate to lime, but also work very well in fusion experiments.” 
general Bar king Business transacted. 

ALMANACK, with full particulars, POST FREE. BREWSTER, SMITH & Co., 
C. F. RAVENSCROFT, Secretary. 6 CROSS ST., FINSBURY PAVEMENT, LONDON. 


Makers and Importers of every description of Scientific 


New dismountable Bookcases with movable shelves, for 
libraries, BKook-ellers, &c. Sole Agent: V. SCHLIENGER, 15 Great LABORATORIES FITTED & FURNISHED THROUGHOUT. 


Chapel Street, Oxtord Street, London, W. Catalogue and price list Our NEW CHEMICAL APPARATUS LIST post free, 1/- 
free on application. Gratis to Colleges and Laboratories. 


MARCH NUMBER NOW READY. 


THEE worRiD. 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
SIXPENCE MONTHLY. YEARLY VOLUME, 7s. 6a. NET. 
PRINCIPAL CONTENTS. 
_ _ The Lantern in Class Teaching of Geography. By B. B. Dickinson, M.A., F.R.G.S.—English Teaching 
in Junior Forms. By W. H. S. Jones, M.A., and F. G. Blandford, M.A.—Notes on Geometrical Progressions to 
Infinity. (lllustrated.) By G. E. Crawford, M.A.—Organised Games. By Marshall Jackman.—Medical Inspection 
of Schools: Tardy Guidance.—Some New Scientific Apparatus. (lilustrated.) By G. H. Wyatt, B.Sc., 
A.R.C.Sc.—Manual Instruction in Wood. A Course for Secondary Schools. II. (Illustrated.) By J. W. Riley.— 
The Problem of Continuation Schools.—The Order in which Scientific Ideas should be Presented. By Prof. 
H. A. Miers, D.Sc., M.A., F.R.S.—The Function of the School of Art. By Sir Charles Bruce, G.C.M.G.—Correspondence : 
The Oral Method (?) and the Reform Method. By Prof. Walter Rippmann, M.A.; Harold W. Atkinson, M.A.—Chemistry 
as a School Subject. By F. T. Cramphorn, M.A.; F. Brett, M.A., B.Sc.—Suggestions for the Teaching of History. 
By Ruby K. Polkinghorne, B.A.—The Training of Teachers. By Margaret Scott.—British Association Report on Curricula. 


By Prof. R. A. Gregory. 
MACMILLAN AND CO., Lrp., LONDON. 


SCIENTIFIC WORTHIES. 


THE FOLLOWING IS A LIST OF THE STEEL AND PHOTOGRAVURE PORTRAITS THAT HAVE 
APPEARED IN THE ABOVE SERIES :— 


Michael Faraday Sir George B. Airy | Louis Pasteur 
Thomas Henry Huxley J. Louis R. Agassiz | 

Charles Darwin Jean Baptiste André © 

John Tyndall Dumas | Sir Archibald Geikie 
Sir George Gabriel Stokes Sir Richard Owen _ Lord Lister 

Sir Charles Lyell James Clerk Maxwell | Stanislao Cannizzaro 
Sir Charles Wheatstone _ James Prescott Joule | VonKolliker 


Sir Wyville Thomson | William Spottiswoode Simon Newcomb 
Robert Wilhelm Bunsen Arthur Cayley Sir William Huggins 
Lord Kelvin | Sir C. W. Siemens Lord Rayleigh 
Baron A. E.Nordenskjold | John Couch Adams Eduard Suess 
Hermann L. F. Helmholtz James JosephSylvester Sir William Crookes 
Sir Joseph Dalton Hooker Dmitri Ivanowitsh Men: 

William Harvey deleeff 


gq The Portraits of SIR A. GEIKIE, LORD LISTER, Prof. CANNIZZARO, Prof. VON KOLLIKER, 
Prof. S. NEWCOMB, Sir W. HUGGINS, LORD RAYLEIGH, Prof. SUESS, and Sir WM. CROOKES 
belong to a New Series and are Photogravures. 


Proof impressions of any of the above, printed on India paper, may be had from the Publishers, price 5s. each ; or the Series 
of 36 Portraits in a Handsome Portfolio for £9 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN @& CoO., Ltd. 
OFFICE OF ‘‘NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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MAX KOHL, Chemnitz, Saxony, 


MANUFACTURER OF 
PHYSICAL, CHEMICAL, AND PRECISION MECHANICAL 
INSTRUMENTS AND APPARATUS. 


THE LARGEST ESTABLISHMENT OF ITS HIND. 


Apparatus after Tesla, Hertz, Marconi, &c. 
Complete Outfits for X-Ray Work. 

Purest Radium Bromide of 1,200,000 x activity. 
Apparatus for Telephotography. 


Furnishes as a Speciality 
COMPLETE OUTFITS 
FOR LABORATORIES. 


NEW MEGA- 


NOVELTY 


INDUCTION DIASCOPE! 
col LS, Most perfect 
Projection 


with Changeable 
Self-Induction, 
which allow soft, 
medium hard, 
or hard 
X-Ray Tubes to 
be worked with 
an Electrolytic 
Interrupter from 
any current. 


Apparatus. 
OIL AIR PUMP 
FOR 
HIGH VACUA, 
patented in 
Germany, 
England, America. 


ora 


| 


SPECIALITY: Acoustical Apparatus, such as pipes, tuning forks, syrens, and all other high precision 
instruments of this Kind which were formerly supplied by Rud. Koenig, Paris, and Appunn, Hanau. 

*,* One of my college customers in the U.S.A. writes: ‘I am glad to be able to inform you that the tuning forks which you supplied for 
the Department of Psychology compare very favourably with ones previously obtained from Landry and Koenig and are possibly superior.’ 


3@- Profusely Illustrated Catalogues with 3500 Illustrations, directions, quotations, references, &c., in English, 
French and German, supplicd without any charge. 


World’s Fair, St. Louis, 13904, Grand ‘Prize and Gold Medal. World’s Fair, Chicago, 1893, 2 Diplomas; 
World’s Fair, Paris, 1900. 


244444444444 

7 7 ‘YOU WANT A CAMERA 
when 

> (Established 1756), 


12 CHARTERHOUSE STREET, 
HOLBORN CIRCUS, LONDON, E.C. 


put in your 


POCKET. 


The 
Busch ‘‘ Chic” 
Camera will 
take perfect 
pictures nearly 


VOIGTLANDER’S 
MICROSCOPES, 


Stand IVa, 


complete with rack and Post-card 
pinion coarse adjust- size, and yet 
ment and micrometer is only 


fine adjustment, triple 
nose piece and_ sub- 


ONE INCH 
THICK. 


Stage condenser, in 
cabinet. 


£6 2 0 


FULLY ILLUSTRATED 
CATALCGUE 
FREE 
UPON APPLI?ATION. 


Lists from . 


EMIL BUSCH OPTICAL CO., 
35 CHARLES STREET, HATTON CARDEN, 


LONDON, E.c. 
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MACMILLAN & NEW BOOKS. 
MODERN EGQYFP I. 


By the EARL OF CROMER. 


With a Photogravure Portrait of the Authoranda Map. 20vols. 8vo. 24s. net. 


Mr. SPENSER WILKINSON in 7HE MORNING POST.—*‘ Stands almost alone in literature. . . . Of absorbing interest, 
It tells from beginning to end a story which is perhaps the most dramatic that has passed before the eyes of Englishmen now in 
middle life. The story is told by the most competent witness, with rare exactitude, with perfect lucidity, and with comments 
which reveal an even judgment.” 

THE WESTMINSTER GAZET7£E.—“ A fascinating book—a book through which the central stream of narrative rns 
broad and clear, and in which our guide is no mere historian piecing together the records of others, but himself the chief actor in 
the scenes that he describes.” 


PROFESSOR F. O. BOWER’S NEW BOOK. | 
THE ORIGIN OF A LAND FLORA. upon the Facts of Alteration 


» Regius 
Professor of Botany in the University of Glasgow. With numerous Illustrations. 8vo. 18s. net. 


NEW EDITION COMPLETELY REVISED OF VOLUME II. 


A TREATISE ON CHEMISTRY. 


By H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 


Volume Il. THE METALS. 
New Edition, completely revised by Sir H. E. ROSCOE and Dr. A. HARDEN. 8vo. 380s. net. 


This, and the preceding volume on the Non-Metallic Elements, constitute the most complete and up-to- 
date Treatise on Inorganie Chemistry now available in the English language. 


PREVIOUSLY PUBLISHED. Volume I. New Edition. The Non-Metallic Elements. Revised by Sir H. E. 
Roscog and Drs. H. G. Cotman and A. HARDEN. 8vo. net. 


SECOND EDITION, REVISED AND ENLARGED, NOW READY. 


SELF-INSTRUCTION IN THE PRACTICE AND THEORY OF 


NAVIGATION. By the EARL OF DUNRAVEN, Extra Master. Second Edition. 3 vols. 8vo. Vols. I. and 
II., 17s. net. Vol. III., 8s. 6d. net. 


RESISTANCE OF SHIPS AND SCREW PROPULSION. 


By D. W. TAYLOR, Naval Constructor, U.S. Navy. 8vo. ros. net. 


M ARS AND ITS C AN ALS. » PERCIVAL LOWELL, igure of the Observatory at Flagstaff, 


Is M ARS H ABIT; ABLE ? A Critical Examination of Professor Percival Lowell’s book, ‘‘ Mars al 
WALLACE, F.RS.,&c. With Map. Extra alternative Explanation. By ALFRED RUSSEL 


AN INTRODUCTION TO THE THEORY OF INFINITE SERIES. 


By T. J. YA. BROMWICH, M.A., F.R.S. 8vo. 155. net. 


GRAPHICS applied to Arithmetic, Mensuration and Statics. 


By G. C. TURNER, B.Sc. (Lond.), Lecturer in Mathematics and Mechanics at the Goldsmiths’ College (University of 
London), New Cross, S.E. Crown 8vo. 6s. 
MECHANICAL WORLD.—“* The book i is one which we can recommend without reservation.” 


THIRD EDITION NOW READY. 


COMPARATIVE ANATOMY OF VERTEBRATES. a 


Ronert WIEDERSHEIM by W. N. PARKER, Ph.D., Professor of Zoology at the University College of South Wales and 
Monmouthshire in the University of Wales. Third Edition founded on the Sixth German Edition. With 372 Figures 
and a Bibliography. 8vo. 16s. net. 


EXERCISES IN ELEMENTARY QUANTITATIVE CHEMICAL 


ANALYSIS FOR STUDENTS OF AGRICULTURE. By Professor AZARIAH THOMAS LINCOLN and 
Professor JAMES HENRI WALTON. Illustrated. 8vo. 6s. 6d. net. 


PRACTICAL PHYSICS. clit BARRY MACNUTT. 


ments in Electricityand Magnetism. 55. net each. Vol. III. Photometry Experiments i in Light and Sound. 4s. net. 


MACMILLAN AND CO., Lrp., LONDON. 


8vo. Vol. I., Precise Meastrements, Measurements in Mechanics and Heat. Vol. II., Elementary and Advanced Measure- | 
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_HARLING’S SLIDE RULE FOR, ‘ist. 


New Catcutatinc Rute, rrin. long, with 


— : ongitudinal spring, and with special cursor having 

ned 1 all the usual scales, and in addition, log log 

fractional powers, (2) Evolution with fractional 


roots, (3) Potential loss of voltage, for Electrical 
and Mechanical Eng gineers ; in case, 138. Gd 
d. 


"Book OF INSTRUCTIONS FOR SLIDE RuLg, containing many pages of full size diagrams, 18. 
ALL MAKES OF SLIDE RULES SUPPLIED FROM STOCK. List oF SLIDE Ru tes (excerpt from Full Catalogue) post free. 


/, H. HARLING, ™**ezatical, Drawing, ¢ Surveying 47 Finsbury Pavement, London, E.C.; and at Grosvenor Works, Hackney. 


Instrument Manufactu 
Established 1851. ‘= FULL ILI USTRATED CATALOGUE, 13th Edition, 104 pages (covering every requirement), Post Res. 


; B ATH E D NEW ILLUSTRATED CATALOGUE 


(260 pages), covering all special apparatus required for 
PLATES; | BACTERIOLOGY, 
are far more colour sensitive 


ANALYTICAL anc 
than any omer pilates. 


AGRICULTURAL 
CHEMISTRY, 


Cratis to Laboratories on application. 
A. GALLENKAMP & CoO., Ltd., 
19 & 21 SUN STREET, Finsbury Square, LONDON, E.C. 


LIQUID AIR ano LIQUID HYDROGEN. W. W 
Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
Maker of 


various countries. The whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inches 


Particulars from— 


WRATTEN & WAINWRIGHT, 


CROYDON. 


bins om 6 o10 of air | P ECTRO SC 0 P E P ECT RO M ET E R 

t from 150 to 200 atmospheres pressure, making over alitre of liquid per 

“ithe pnt open ng gauge to watch and one valve to control. 0 PTI CA L B E N C H ES y 0 PT | CA L A N D OTH E R 

the Linde and Hampson patents apply to | Price List Free. 


Belmont Street, Chalk Farm, London, N.W. 
DARTON’S IMPROVED W. G. PYE & CO., 
RECORDING THERMOGRAPE. Scientific Instrument Makers, 


GRANTA WORKS, CAMBRIDGE, ENGLAND. 


COMBINATION SPECTROMETER 
AND SPECTROSCOPE. 


HYGROGRAPH £8 15 0 


New Illustrated List of Meteorological Instruments Post Free. 


Constructed on Geometric Lines. Price from£6 16 G 
F, DARTON & Co., LONDON, Ec. ” WRITE FOR PAMPHLET. ILLUSTRATED LIST FREE. 
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E. Leybold’s Nachfolger, 


COLOGNE. ——— 


New! New! 


THE GAEDE-PUMP 


with new Porcelain Drum, 
just introduced. 


Unbreakable by sudden admission of air. 


(See Physthalische Zeitschrift. Eighth Year. 
No. 23, p. 852.) 


Cuaranteed Vacuum - 0°00001 mm. 


Even when the highest vacuum has been produced, air 
may be suddenly admitted by means of a tap without 
damaging the drum in the slightest. 

This experiment can be repeated any number of times 
at pleasure. 

Our new Valve Drums have the great advantage over 
metal drums that they are unaffected by the presence of 
corroding agents, which is not the case when metal is used. 


New Gaede-Pump 
can only be obtained direct from us. 


REYNOLDS & BRANSON, Lii., 


Chemical and Scientific Instrument Makers to 
His Majesty’s Government (Indian, Home and Colonial), 
Laboratory. Furnishers and Manufacturing Chemists. 
STROUD & RENDELL SCIENCE LANTERNS. 
(Revnotns & Beanson, Ltp., AuTHOoRISED MaKkErs.) 
For the projection of slides and appara‘us in either a vertical or horizontal 
plane by altering the 
position of the mirror. 


»* | These Lanterns are 
fitted with two superior 
objectives, 6, 9 or 12 
inches fucus, prism with 
silvered face (which can 
also be used as an erect- 

ing prism at A). 


90000009 


Price, complete with lime-light burner and slide carrier, in 


travelling case ... - £710 0 
Ditto, with ‘ Phoenix” Arc Lamp.. ae - «extra £2 0 0 
Portable Pattern for Lecturers... on £0 10 
Parallel Beam attachment ... ve £0 6 6 
Adjustable Slit and Piism, for Spectrum ote 21 10 
Polariser ard Analyser in rotating mounts 2 00 


gs 
BARR AND STROUD LANTERN SLIDE APPARATUS. 

/i h graduated scales, which enable an operator, 
without calcvlation, or focussi: g on the screen, to 
quickly obtain a nega- 
tive of-lantern size. 
Descriptive 

Circular 


— on 
Application. 


Price, with Incandescent Gas Burner, Adjustable Ke ok Hold i 

R: ctilinear Lens, 28 10 
ustrated Catalogues post free on application, 

14 COMMERCIAL STREET, LEEDS. 


OO 
OO 


FIELD-GLASSES QU 


Distance 


Extensive Field. Great Light Intensity. 
FUNGUS PROOF. 


oO oO Illustrated Price List T. N. post free. oO 0 
Obtainable from all Dealers in optical Instruments and from: 


CARL ZEISS, LONDON BRANCH: 


29 Margaret Street, 
Jena. Regent Street, W. 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Registered Design No, 420,297.) 

This Instrument has been designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known “ Fortin” 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms 

‘The diameter of the mercurial column is *25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being read 
to ‘ot inch and ‘1 milimetre. It is mounted on a well- 
polished, solid mahogany board, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are opal glass. 

A thermometer, graduated on stem F. and C. scales, is 
fitted to the brass frame. 

We confid rec d this Instrument for use as 
a “Standard” in Colleges and Schools, private Observa- 
tories, and by Gas and other Engineers. 

Price, complete, mourted as illustrated, 

£3 7 6G. 

Nature says:—‘‘ Provides an accurate instru- 
ment at a moderate cost.” 

FULL SIZE STANDARD CAROMETER 
same design, bore o'5” diameter, inches and millime: 
scales, verniers reading to o’002 inch and o*r m/m, oF 
pulisned mahogany board with brackets and 
reflects, 10 


Sole Manufacturers and Proprietors of the Regd. Desi: 


PASTORELLI & RAPKIN, Ltd. ("750"), 


46 HATTON GARDEN, LONDON, E.C. 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMEN - 
Contractors to H.M. Government. 


He ILLUSTRATED PRICE LIST POST FREE. 
* We pay carriage and guarantee safe delivery within U.K. on all .r 
instruments. 
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FUSED SILICA WARE. 


APPARATUS for LABORATORY USE. 


OS 


BASINS from 2 - each. CRUCIBLES from 1 3 each. 


These are a suitable substitute for Platinum. 


COMBUSTION TUBES AND BOATS. 


May be exposed at once to full heat without cracking. 


CONDENSER TUBES. 
For distillation of liquids with a high boiling-point; also for superheated steam: 


distillations. 
NO RISK OF BROKEN TUBES. 


PYROMETER PROTECTING TUBES. 


Have a much longer life than porcelain. 


MUFFLES, TRAYS, TRIANGLES, PLATES. 


May be obtained from alli dealers and from 


THE THERMAL SYNDICATE, LTD., WALLSEND-ON-TYNE, 


London Office: Muscovy House, Trinity Square, E.C. 


DIREGT READING GYMOMETERS. 


DESIGNED BY 


Dr. J. A. FLEMING, F.R-.S., 
FOR THE MBASUREMENT OF 


ELECTRIC WAVES, CAPACITIES, INDUCTANCES, &e. 


For full Particulars, Instructions and Prices of New Patterns, apply for List 15. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, ito. 


TYSSEN STREET, DALSTON, LONDON, N.-E. 


OFFICE: WATERGATE HOUSE, YORK BUILDINGS, ADELPHI, W.C. 
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PRACTICAL EXERCISES IN CHEMISTRY. By 
G. C. DONINGTON, M.A. Globe Svo. 2s. 6d. 


AN INTRODUCTION TO THE STUDY OF 
CHEMISTRY. By Prof. W. H. PERKIN, Jr., Ph.D., F.R.S., 
and BEVAN LEAN, D.Sc., B.A. (Lond.). Globe 8vo. 2s. 6d. 


ROSCOE, F.R.S. Illustrated. With Questions. Pott 8vo. 1s. 


INORGANIC CHEMISTRY FOR BEGINNERS. 
By Sir HENRY E. ROSCOE, F.R.S. Assisted by JOSEPH 
LUNT, B.Sc. Globe 8vo. 2s. 6d. 

LESSONS IN ELEMENTARY CHEMISTRY, IN- 
ORGANIC AND ORGANIC, By Sir H. E. ROSCOE, F.R.S, 
Sixth Edition, thoroughly revised. Fceap. 8vo. 4s. 6d. 


STUDENTS. By Sir H. E. ROSCOE, F.R.S., and Dr. A. 
HARDEN. Globe 8vo. 4s. 6d. 

A TREATISE ON CHEMISTRY. By Sir H. E. 
ROSCOE, F.R.S., and the late C. SCHORLEMMER, F.R.S. 
Completely revised by Sir H. E. ROSCOE, as by Drs. H. G. 
COLMAN and A. HARDEN. 8vo. Vol. I. The Non-Metallic 
Elements. New and Revised Edition. 21s. net. Vol. Il. The 
Metals. New and Revised Edition. 30s. net. Vol. III. The 
Chemistry of the Hydrocarbons and their Derivatives, or 
Organic Chemistry. Parts II., IV., and VI., 21s. each. Part 
III., 18s. 

INTRODUCTORY CHEMISTRY FOR INTER- 
MEDIATE SCHOOLS. By L. M. JONES, B.Sc. Globe 8vo. 
2s. 

ELEMENTS OF QUANTITATIVE ANALYSIS. 
By G. H. BAILEY, D.Sc., Ph.D. Globe 8vo. 45. 6d. 
TABLES FOR QUALITATIVE CHEMICAL AN- 
ALYSIS, ARRANGED FOR THE USE OF STUDENTS. 
By Prof. A. LIVERSIDGE, M.A., LL.D., F.R.S. Second Edition. 
Super Royal 8vo. 4s. 6d. net. 

AN INTRODUCTION TO THE SCIENCE AND 
PRACTICE OF QUALITATIVE CHEMICAL ANALYSIS, 
INORGANIC’ By CHAPMAN JONES, F.I.C., F.C.S., &c. 
Second Impression. Crown 8vo. 6s. 

PRACTICAL INORGANIC CHEMISTRY. ByG.S. 
TURPIN, D.Sc. Globe 8vo. 2s. 6d. 

LESSONS IN ORGANIC CHEMISTRY. By G. S. 
TURPIN, D.Sc. 2s. 6d. 

A TEXT-BOOK OF INORGANIC CHEMISTRY. 
By Prof. IRA REMSEN. 8vo. 16s. 

INORGANIC CHEMISTRY. By Prof. I. REMSEN. 
Crown 8vo. 6s. 6d. 

ORGANIC CHEMISTRY. By 
Crown 8vo. 6s. 6d. 

THE ELEMENTS OF CHEMISTRY. By Prof. I. 
REMSEN. Eleventh Impression. Feap. 8vo. 2s. 6d. 
COLLEGE TEXT-BOOK OF CHEMISTRY. By 
Prof. I. REMSEN. Extra Crown 8vo. 8s. 6d. net. 

A JUNIOR COURSE OF PRACTICAL CHEMIS- 
TRY. By FRANCIS JONES, F.R.S.E., F.C.S. With a Preface 
by Sir H. E. ROSCOE, F.R.S. Eighth Edition. Globe 8vo. 2s. 6d. 
Questions. 3s. 

PRACTICAL CHEMISTRY. By R. ABEGG and W. 
HERZ. Translated by H. T. CALVERT, B.Sc. Crown 8vo. 6s. 
THE ARITHMETIC OF CHEMISTRY, BEING A 
SIMPLE TREATMENT OF THE SUBJECT OF 
CHEMICAL CALCULATIONS. By JOHN WADDELL, 
B.Sc. (Lond.), Ph.D., D.Sc. Globe 8vo. 4s. net. 


SCHOOL CHEMISTRY. For High Schools and 


Prof. I. REMSEN. 


A PRIMER OF CHEMISTRY. By Sir HENRY E. | 


INORGANIC CHEMISTRY FOR ADVANCED © 


MACMILLAN & CO.’S 
BOOKS FOR STUDENTS OF CHEMISTRY. 


THEORETICAL CHEMISTRY FROM THE 
STANDPOINT OF AVOGADRO’S RULE AND 
THERMODYNAMICS. By Prof. WALTER NERNST, Pb.)). 
8vo. 15s. net. 

PRACTICAL ORGANIC CHEMISTRY FOR 
ADVANCED STUDENTS. By Prof. JULIUS B. COHEN, 
Ph.D. Globe 8vo. 35. 6d. 


| THEORETICAL ORGANIC CHEMISTRY. ivy 
Prof. JULIUS B. COHEN, Ph.D. Globe 8vo. 6s. 


| AN EXPERIMENTAL STUDY OF GASES. iy 
| 


Prof. M. W. TRAVERS. 8vo. ros. net. 


THE GASES OF THE ATMOSPHERE. By Pro. 
Sir W. RAMSAY, F.R.S. Third Edition. 
net. 

| A DICTIONARY OF CHEMICAL SOLUBILITIES, 

INORGANIC. By A. M. COMEY, Ph.D. Demy 8vo. 15s. net. 


| PRINCIPLES OF INORGANIC CHEMISTRY. ky 
HARRY C. JONES, Associate Professor of Physical Chemistry in 
the Johns Hopkins University. 8vo. 175. net. 

ELEMENTS OF PHYSICAL CHEMISTRY. By 
Prof. HARRY C. JONES. 8vo. 17s. net. 


ELEMENTS OF INORGANIC CHEMISTRY. By 
Prof. HARRY C. JONES. Crown 8vo. 6s. 6d. 


THE THEORY OF ELECTROLYTIC DISSOCIA- 
TION AND SOME OF ITS APPLICATIONS. By Prof. 
HARRY C. JONES. Crown 8vo. 7s. net. 


CHEMISTRY OF THE PROTEIDS. By GUSTAV 
MANN, M.D. (Edin.), B.Sc. (Oxon.). 8vo. 15s. net. 


THE PRINCIPLES of INORGANIC CHEMISTRY. 
By Prof. WILHELM OSTWALD, Ph.D. Translated by ALEX. 
FINDLAY, M.A., Ph.D., D.Sc. Second “dition. 8vo. 18s. net. 


THE SCIENTIFIC FOUNDATIONS OF ANALY- 
TICAL CHEMISTRY TREATED IN AN ELEMENTARY 
MANNER. By Prof. WILHELM OSTWALD, Ph.D. Trans- 
lated by GEORGE M‘GOWAN, Ph.D. Second Edition. Crown 
8vo. 6s. net. 


MANUAL OF PHYSICO-CHEMICAL MEASURE- 
MENTS. By Prof. W.OSTWALD. Translated by J. WALKER, 
D.Sc., Ph.D. Illustrated. 8vo. 7s. net. 


INTRODUCTION TO PHYSICAL CHEMISTRY. 
By Prof. JAMES WALKER, D.Sc., Ph.D., F.R.S. Fourth Edition. 
Evo. net. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF 
OILS, FATS, AND WAXES. By Dr. J. LEWKOWITSCH, 
M.A., F.I.C., &c. In Two Volumes. With 88 Illustrations and 
numerous Tables. Third Edition. Entirely Rewritten and Enlarged. 
Medium 8vo. 36s. net. 


LABORATORY COMPANION TO FATS AND 
OILS INDUSTRIES, By Dr. '. LEWKOWITSCH, M.A., 
F.1.C. 8vo. 6s. net. 


SYSTEMATIC SURVEY OF THE ORGANIC 
COLOURING MATTERS. Founded on the German of Drs. ©. 
SCHULTZ and P. JULIUS. Second Edition. Revised throughout, 
and greatly enlarged. By Prof. ARTHUR G. GREEN, F.I.C.. 
F.C.S. Royal 8vo. 21s. net. 


A HISTORY OF CHEMISTRY FROM EARLIEST 
TIMES TO THE PRESENT DAY. By Prof. ERNST VON 
MEYER, Ph.D. Translated by GEORGE McGOWAN, Ph.D. 
Third Edition. 8vo. 17s. net. 


IMMYNOCHEMISTRY. The Application of the 
Principles of Physical Chemistry to the Study of the Biologic:! 


Extra Crown 8vo. 


Elementary Classes in Colleges. By JOHN WADDELL, B.Sc., 
Ph.D. Crown 8vo. 4s. net 


Antibodies. By SVANTE ARRHENIUS. Crown 8vo. 7s. net. 


MACMILLAN AND CO., LTD., LONDON. 
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PETROGRAPHY & GEOLOGY. 


I. Collection of Lantern Slides representing the micro-photos of the 
plutes of the latest edition of H. Rosenbusch’s and E, Wiilfing’s 
text-book, ‘* Mikroskopische Physiographie,” Vol. I., Parts I. and II. 

Rosenbusch-Collection A (Plates IV.-XVI., Vol. I. Part I.), 
showing growth of crystals, inclusions, aggregates, deformations, 

II.), 

arks 


&c.; 76 slides 
Rosenbusch-Collection B (Plates 1.-XII., Vol. I. Part 
showing the rock-forming minerals; 72 slides -» 100 M 


The New Collection of Slides or the illustration of the study 
co’ Earthquakes, arranged by Dr. A. Sieberg (Strassburg); showing 
t only the effects of earthquakes, but principally the mode of 
i-vestigation ; seismometer, seismoscop, seismogram, &c., &c.; the 
llection consists of 78 slides on pe Sia .» 110 Marks 
New Supplement of the Earthquake-Collection, the 
Valparaiso and San Francisco Earthquakes ; 25 slides, 
36 Marks 
Important for Engineers, Prospectors, Builders, &c., &c. 
e draw attention to the fact that we not only make thin sections of 
rocks, but that we also undertake their scientific examination, 
determination, and description 


Ill. 


Ask for our New Semestral Lists of Minerals, Rocks, and Fossils, 
each separate. Minerals sent for inspection. 


Collections of Minerals, Fossils, Meteorites, purchased for cash 
or exchanged. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 


ESTABLISHED 1833. ESTABLISHED 1833. 


MICROSCOPY. 


OBJECTIVES.—A new series; very large N.A., giving great brilliancy 
of image and definition, flat field with wonderful depth of focus. Corrected 
for Photography. Serious workers who can judge a lens should see them. 
MARINE SLIDES, &c.—Quite unique. You should make enquiries of 
those who have purchased. 
Diatoms, Rocks, Insects and parts, Botanical. Lists free. 
Second-Hand List, Microscopes and all accessories, free. 
CLARKE & PAGE, 
104 LEADENHALL STREET, LONDON. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


SPECIMENS 


Insects. Birds’ Eggs. Skins.2 


Objects for Nature Study. 


CABINETS & APPARATUS 
manufactured for all branches of Natural 
History. 


Specimens preserved and mounted by 
first-class workmen. 


Full catalogue post free. 


Sales by Auction. 
SALES OF MISCELLANEOUS PROPERTY. 

MR. J. C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street. Covent Garden, London, W.C., for the disposal of MICRO- 
SCOPES, SLIDES, and OBJ ECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns-with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 

On view Thursday 1.30 to 5.30 and morning of Sale. 


PLATINUM 


Crucibles, Scrap, Utensils, Wire, Foil, Residues, &c., 
PURCHASED AT HIGHEST PRICES. 
THE LONDON REFINING & METALLURGICAL WORKS, Ltd. 
(L. SCHLUND, Manager), 

32 CLERKENWELL ROAD, LONDON, E.C. 
Assayers, Gold, Silver and Platinum Refiners & Dealers. 


Colleetions and Single Specimens of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
In Polished Deal Boxes. 
Inspection invited of a large stock of Minerals, Rocks, Fossils, and 
Microscopic Objects. Specimens sent on approval, 


Cabinets, Geologists’ Hammers, Card Trays, Glass-Capped Boxes, 
Models of Crystals, and other Apparatus for Geologists, &c. 


NEW CATALOGUES POST FREE. 
THOMAS D. RUSSELL, 11 John St., Bedford Row, London, W.C. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 


Telephone No. 2841 Western. Tel. Add., ‘‘ Meteorites,” London. 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 


s. PriacesAproap:— s. d. 
Yearly 18 0! Yearly . 110 6 
Hal'-yearly 014 6| Hialf-yearly . 015 6 
Quarterly . 0 7 6{| Quarterly 080 


(A charge of 6d. is made for changing Scotch and Irish Cheques). 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; 
The telegraphic address of NATURE zs “‘ PHusIS,’’ LONDON. 


*Three Lines in Column 


Editorial 
Telephone—GERRARD, 8830. 
CHARGES FOR ADVERTISEMENTS. 


O 2 6 Quarter Page, or Half 


One Sixteenth Page,orEighthCol. 0 

One Eighth Page, or Quarter HalfaPage,oraCol. 3 5 O 
Column 018 6 Whole Page 6 60 


* The first line being in heavy type is charged for as Two Lines. 


Cloth Cases for Linding ‘‘ Nature” are issued at 1s. 6a. each, and can be sent post free for 1s. gd. 
Cheques and Monzy Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NEW LIST OF 


ELECTRICAL MEASURING INSTRUMENTS 


Including 
MANY NEW 
PATTERNS 

for 
LABORATORY 

and 
POWER WORK. 


. Post Free on request to Department 1. 
ISENTHAL & Contractors to the Admiralty, War, 
ay ndia, and Colonial Offices, &c., 


85 MORTIMER STREET, LONDON, W. 


CATALOGUE 


Hospital and Dispensary 
Sundries and 
Apparatus 


NOW READY. 


TOWNSON & MERCER, 
34 CAMOMILE ST., 
LONDON, E.C. 


BIOLOGICAL 
INSTRUMENTS 


THE “VICTORIA” SET. 


21/- 


CONTENTS :— 


One Metal Blow-pipe, 

Razor and Strop, 

Triplet Pocket Lens, and. 

Glass Canula, with India- 
rubber Cap ; 

the whole in Solid Teak 
Case, as illustrated. 


JAS WOOLLEY CE 


VICTORIA BRIDGE, MANCHESTER. 
Chemical & PAysical Apparatus of every description 


Three Scalpels, 

Three pairs of Forceps, 

Three pairs of Scissors, 

Three Dissecting Needles, 
mounted in handles; 

One Seeker, 

One Section Lifter, 


CREMICALS AND REAGENTS 


The STEREOSCOPIC CO.’S 


) New ‘Prisma’ Binoculars } 


are undoubtedly the finest ever produced, and have approximately 
double the illumination of other glasses of equal power. 


| PRISMS CAN BE 
| CLEANED 
| BY THE USER. 


a Supplied in 6 powers. Magnification 6 to 18 Diameters. # 
De THE IDEAL GLASSES FOR NATURAL HISTORY 
AND ASTRONOMICAL PURPOSES. 


Glasses sent on approval fcr comparison on receipt of reference or 
remittance. 


Write for ILLUSTRATED BOOKLET, No. 6b, free from 


The LONDON STEREOSCOPIC COMPANY, 
106 & 108 Regent Street, London, W. 


Primtea by RICHAKD CLAY AND DONS, LIMITED, at 7 & 8 bread Street Hill, Queen Victoria Street, in the City ot Lonaon, ana puplisned by Maca 
anv Co., Limrrep, at St. Martin’s Street, London, W.C., and ‘THE MACMILLAN Company, 66 Fifth Avenue, New York.—THurspay, Marah 5, 19 
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GENERAL LIBRARY, 
UNIV. OF MICK. 


A WEEKLY JOURNAL OF SCIENCE. 
‘To the solid ground 
Of Nature trusts the mind which builds for aye "—-Worpsworti. 


R Legistered as a Newspaper at the General Post ‘Office. ij 


CYLINDRICAL ELECTRIC 
LANTERN 


NEWTON C7 LONDON. 


NEWTON & CO., Opticians to the King, 


3 FLEET STREET, LONDON. 


No. 2002, VOL. 77), THURSDAY, M. ARC 12, 1908 [Price 


{All Rights are Reserved. 


REYNOLDS & BRANSON, Ltd., 


Manufacturers of Chemical and 
Physical Apparatus. 


THE ‘*RYSTOS ELECTROSCOPE. 


Recently improved as suggested by an 
eminent Physicist, 

This Electroscope, with paraffin 
insulator, remains charged for at least 
a day, and has been used with the 
greatest satisfaction in many secondary 
schools for the last ten years. A 
customer states that the batch of two 
dozen, obtained two years ago, have 
remained in efficient condition during 
that time. 


(a) Price with attachment for two Wires and top re-) S/= each. 
movable for cleaning the glasses ... . J % 
(6) Ditto, with two glass tubes for showing the leak- \ 
age caused by a radio-active gas .. a 5/6 each. 
(c) Ditto, with transparent scale, lecturer’s pattern, \ 
for projection of image of sold leaf and scale | 7/G each. 
by means of a lantern ... ae 


14 COMMERCIAL STREET, LEEDS. 


We have a FEW COPIES of 
REPRINTS of the recent 


CANTOR LECTURES 


ON THE 


THEORY oF THE MICROSCOPE 


CONRAD BECK. 


price 1 / 


R. &J.BECK, Ltd., 68 Cornhill, London, E.C. 


NEGRETTI & ZAMBRA’S 
HORTICULTURAL 
HYGROMETER. 


A simple instrument showing, 
without the use of the hygro- 
metrical tables, whether the dew 
point is above or below freezing. 


i: 0 


alaté 


Full description sent post free on 
application: 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. | 


BRANCHES : 
45 CORNHILL and 122 REGENT ST.; 
LONDON, 
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BATTERSEA POLYTECHNIC, S.W. 
TRAINING DEPARTMENT FOR TEACHERS OF DOMESTIC 


Head of Department—Miss Mary E. MarspEn. 

The full course extends over three years and includes on the technical 
Ea Cookery, Laundrywork, Housewifery, Needlework, Dressmaking and 

illinery. 

A special feature of the Course is the thorough training which is given in 
Practical Science and Scientific Method? This comprises Lectures and 
Laboratory work in Chemistry and Heat, Hygiene, Physiology and Bacteri- 
ology, together with Lectures on Theory of Education. 

Students also attend classes in Blackboard Drawing and Lectures on 
Form, Colour and Design. A Course of Lectures in Economics is projected. 

While the main object, therefore, is to train Teachers to become thoroughly 
skilled in Housecrafts, special stress is laid upon the scientific principles 
underlying household processes, and the co-ordination of the work of the 
Kitchen, Laundry, &c., with that obtaining in the Laboratory and Lecture 
Room. Visits from time to time are arranged to museums and other places 
of interest. 

Students obtain full practice in Secondary and Technical class teaching’ 
in the schools belonging to the Polytechnic, and in Elementary teaching at 
neighbouring schools. 

Students must be 18 years of age before entering. 

The Diplomas awarded by the Department are recognised by the Board 
of Education. 

— Courses for the training of Housewives and for Ladies preparing 
for Colonial life are also arranged. 

ndon County Council Scholarships for training teachers of Domestic 
Economy are tenable at the Department. 

Further particulars of the Department cnn be obtained upon application 


to the Lapy CLERK. 
- §. G. RAWSON, D.Sc., 
Principal. 


SOUTH-WESTERN POLYTECHNIC 
INSTITUTE, 
MANRESA ROAD, CHELSEA, S.W. 


NATURAL SCIENCE SECTION. 
Day and Evening Classes are conducted by teachers recognised by the 
University in 
BOTANY, GEOLOGY and MINERALOGY. 
Evening Classes in ZOOLOGY. 


A Summer Course in Practical Plant Physiol and (Ecology, with 
suitable excursions for the study of Plant Relationships, Saturdays 1o to 1, 


inning May 2, a 
for 
Inter. Science. 


f Pass 
Final B.Sc. and 
Honours. 
Further particulars may be obtained on application to the SECRETARY. 


BURLINGTON 
CORRESPONDENCE COLLEGE. 


Principal :—Mr. J. CHarRLEston, B.A. (Honours, Oxon. ; and London). 
Turors :— Highly qualified staff of Graduates of London, Oxford, Cam- 
bridge and Dublin Universities. 
Rapid Preparation for 
Matriculation, B.A., B.Sc., L.L.A., A.C.P., and other Uni- 
versity and Professional Examinations. Individual attention. 
Single subjects if desired. Residence abroad no impediment. 
Intending Candidates should write with full particulars to THe Principat, 
Burlington Correspondence College, Clapham Common, London, S.W. 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE. 


BOMBAY, INDIA. 


HEAD OF THE TEXTILE DEPARTMENT. 

Applications are invited for the post of Head of the Textile Department 
of the Victoria Jubilee Technical Institute, Bombay, India. Engagement 
for five years. Salary from Rs. 600 to Rs. 800 per mensem, according to 

ualifications. Full particulars may be obtained from the 

dvt. Manager of ‘**Nature.”’ Applications should be made so as to 
reach the undersigned on or before April 15, “ge. 

N, A. F. MOOS, B.Sc., F.R.S.E. 
Honorary Secretary of the Board of Trustees. 
Victoria Jubilee Technical Institute, 
yculla, Bombay, India. 


UNIVERSITY OF MANCHESTER. 


Applications are invited for the t of SENIOR DEMONSTRATOR 
in YSIOLOGY. The stipend is £150, rising to £200 per annum. 
Applications should be sent on or before Tuesday, the 24th instant, to the 
REGISTRAR, from whom further particulars may be obtained. 


UNIVERSITY OF BIRMINGHAM. 


A LABORATORY and MUSEUM ASSISTANT is required in the 
DEPARTMENT of ZOOLOGY. Applications, accompanied by testi- 
monials, to be sent in not later than March 21. Information as to salary 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
Courses of Study under Recognised Teachers of the University « 
London for Degrees in Science and in Arts. 

A. McKenzir, Ph.D., D.Sc., M.A. 

A. Grirritus, D.Sc. ; D. Owen, B.A., BS: 

... W. Crack, B.Sc. 


Chemistry 


Botany ...  D.T. Gwynne-Vaucuan, M.A. 
fogy .. ... 

Geology ... 


H. W. Untuank, B.A., B.Sc. 

. W. Evans, D.Sc. ; A. M Daviess, D.Sc. 

. H. Smart, M.A.; C. V. Coates, M.A. 
F. A. Wricut, M.A. ; G. S. Ropertson, M. 4 

. E. Kastner, B.és.L. 
E. L. Mitner-Barry, M.A. 
G. G. CutsHoim, M.A., B.Sc. 
ove . Seccomss, M.A. 

(G. M.A., D.Lit. 

Economics \(G. C. Rankin, M.A. 


Assaying. Metallurgy. Mining. G. Patcnin, A.R.S.M 
Calendar 3d. (post free sd.), on application to the Secretary. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 
(UNIVERSITY OF LONDON.) 


PRELIMINARY SCIENTIFIC EXAMINATION. 


Special arrangements are made to suit the convenience of Students who 
have just passed the Matriculation Examination of the University of 
London, and who are anxious to commence studying for the above Exam 


| ination without loss of time. 


Students Matriculating in January may thus enter at once without any 
break in their Studies, so that they may be able to present themselves {0 


| the Preliminary Scientific Examination at the earliest possible date. 


Zoology and Botany. By G. P. Muna, A.R.C.S., F.Z.S., and R. A. 
Buppicom, B.A.Oxon. 

Chemistry and Physics. By HuGu Canpy, B.A., B.Sc.Lond., ani 
O. W. GrirFitus, B.Sc.Lond. 

Fee for the whole Course, Ten Guineas. 

MUNRO SCOTT, 

Turner Street, Warden. 

Mile End, E. 


UNIVERSITY OF LONDON. 
UNIVERSITY COLLEGE. 


The College Committee will shortly proceed to appoint a Quain Student 
in Botany. The value of the Studentship is £100 per annum. Candidates 
(who must have been students of the College) should forward their applica- 
tions on or before Wednesday, March 18, to the undersigned, from whom 
further particulars may be obtained. 

WALTER W. SETON, M.A., Secretary. 


EDINBURGH and EAST of SCOTLAND 
COLLEGE OF AGRICULTURE. 
LECTURESHIP IN BIOLOGY. 

The Governors invite Applications for the above Lectureship. Salary, 
4300 per annum, rising by annual increments of £20 to £400. 

Particulars may be had from W. Scott STEVENSON, Esq., Secretary, 
13 George Square, Edinburgh, to whom applications should be sent not 
later than April 7. 


THE UNIVERSITY OF SHEFFIELD. 
APPOINTMENT OF LECTURER IN GEOGRAPHY. 


The Council are about to appoint a LECTURER in GEOGRAPHY. 
Applications to be sent in by March 14, 1908. Further particulars may be 


obtained from 
W. M. GIBBONS, 
Registrar. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Faster (1908) Vacancies.—Graduates in Science an! 
other well qualified Masters seeking 7 sts in Public and; other Schools 
should apply at once, giving full details as to qualifications, &c., to 
Messrs. GRIFFITHS, SMITH, & Smit, Tutorial Agents (Estd. 
1833), 34 Bedford Street, Strand, tondon. Immediate notice of al! 
the tt vacancies will be sent. 


Wanted, an Assistant Bacteriologist. The 
County Analyst requires an Assistant in the Bacteriological Laboratory 
who will be required to undertake the examination of waters an: 
sewages. He will also be required to assist in the diagnosis of disease, 
such as Diphtheria, Tubercle, Typhoid, Anthrax, &c. Salary, £150 
ed annum. Applications, with two recent testimonials, to be sent noi 
later than March 18, 1908, to the County ANALyst, Shirehal!, 
Worcester. 


and duties may be obtained from 
GEO. H. MORLEY Secretary. 


A qualified gentleman is required as Assis- 
tant in the laboratory of a private analyst in the provinces. Must have 
had three years’ experience in works or private laboratory. Preferen:« 
given to an A. or F.1.C., or graduate in metallurgy or general chemistry 
of any nised college. State age, commencing salary desired, ') 
**Ion,” clo NATURE. 
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SECONDARY SCHOOL AND EVENING CLASSES. 


The Committee invite applications for the post of ASSISTANT 
SCIENCE MASTER, who must be specially qualified in Chemistry. 
Preference will be given to applicants with successful Secondary School 
experience. Commencing salary, £140 per annum. Applications must be 
made on the printed forms to be obtained from the undersigned, 


W. H. BARKER, B.Sc. 


Technical College, 
East Ham, 


| 
TIVERTON GIRLS’ SECONDARY | 
SCHOOL, DEVON. | 


Reyuired after Easter, a MISTRESS for SCIENCE (Chemistry and 
Botany) and MATHEMATICS. Experience essential. Salary, £100~-120. 
Apply Heap-MistREss. 


NEGRETTI & ZAMBRA have for disposal | 
a very well made ATWOOD’S MACHINE, shop soiled, but in excel- | 
lent condition. Inspection invited at 38 Holborn Viaduct, E.C. | 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branehes 
of SCIENCE, TECHNICS, MATHEMATICS, and NATURAL 
HISTORY, and for all Examinations (Elementary and Advanced). 
Sent on approval. Lists free. State wants. Books bought ; best prices 
given.—W. & G. FoyLe, 135 Charing Cross Road, London, W.C. 


DEEP-SEA FISH. 


A series of enlarged modéls in plaster representing 14 very 
interesting species. These are very carefully prepared and coloured, | 
are scientifically accurate, and form an instructive exhibit. Additions 
will be made to this series. 


Write for List. | 
ROBERT BROGDEN, 28 Colville Square, London, W. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 
FINE CHEMICALS, VOLUMETRIC SOLUTIONS, | 
PLAIN AND STOPPERED BOTTLES, | 


AND EVERY LABORATORY REQUIREMENT. 


| 

| 

Illustrated Catalogue of Apparatus, with Price List of | 

Chemieals, free on application. 

Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” | 
elephone Number—2238. 


(An alloy of iron and rare earth metals). 


When the stone is held between thumb and forefinger. 
and rubbed with the sharp edge of a triangular-shaped 
file, a veritable stream of highly luminous sparks, often 


5 or 6 inches long, is emitted. 


Price (including file), 2/9 59 10/9 


Post Free. 


pe NEW and EXTENDED EDITION of TABLE of RARE 
ELEMENTS, giving full scientific particulars, 6d. 
Post free. 

ARMBRECHT, NELSON & CO., 


Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W, 


RARE | CHEMICALS 


METALS 
MINERALS 

For Laboratory, Scientific, and all other 
purposes. 


SILICON CARBIDE, 1/- 02; 10/6 Ib. 


CALCIUM METAL, 1/- oz.; 12 = lb. 
Price List on Application. 


HARRINGTON BROS., LTD., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON, E.C, 


The “TRIPLEX” BAROGRAPH 


is the very latest and most complete Instrument 
yet placed upon the market at a moderate price. As its name 
implies, it consists of three parts, the record drum, aneroid dial, 
and clock, thus providing a record of the Barometric variations, 
the resentreading of the Barometer,and the time of day. The 
workmanship and finish are of the best, and the whole instru- 
ment is handsomely mounted in a solid oak, walnut or mahogany 
. case with bevelled edge plate glasses and chart drawer. 

rice complete, with a year’s supply 

of Charts, Ink, and Instructions, £8 


MANUFACTURERS: 
PASTORELLI & RAPKIN, Ltd. 


ACCURATE. 


Dimensions, 20” x 10” x 10” 


ABSOLUTELY 


ACTUAL MAKERS of all kinds of Meteoro- 


logical Instruments, | 
Contractors to H.M. Govt., 


46 HATTON GARDEN, LONDON, E.C. 
i@ SPECIAL ILLUSTRATED LIST OF BAROGRAPHS AND 
THERMOGRAPHS (COVERING VARIOUS PATTERNS, FROM 
£3 108.) POST FREE. 
«" We pay carriage and guarantee safe delivery 
within U.K. on all our Instruments. 


MARCH 12, 1908] 
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MACMILLAN & CO’/S NEW BOOKS. 
MonnrnDERN 


By the EARL OF CROMER. 
Witha Photogravure Portrait of the Author and a Map. 2 vols. 8vo. 24s. net. 


PROFESSOR F. O.. BOWER’S NEW BOOK. 
THE ORIGIN OF A LAND FLORA. 


Professor of Botany in the University of Glasgow. With numerous Illustrations. 8vo. 18s. net. 


NEW EDITION COMPLETELY REVISED OF VOLUME II. 


A TREATISE ON CHEMISTRY. 


By H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R:.S. 
Volume Il. THE METALS. 
New Edition, completely revised by Sir H. E. ROSCOE and Dr. A. HARDEN. 8vo. 30s. net. 


This, and the preceding volume on the Non-Metallic Elements, constitute the most complete and up-to- 
date Treatise on Inorganic Chemistry now available in the English language. 


PREVIOUSLY em Volume I. New Edition. The Non-Metallic cena Revised by Sir H. E. 
Roscok and Drs. H. G. CoLMAN and A. HARDEN. 8vo. 21s. net. 


SECOND EDITION, REVISED AND ENLARGED, NOW READY. 


SELF-INSTRUCTION IN THE PRACTICE AND THEORY OF 


NAVIGATION. By the EARL OF DUNRAVEN, Extra Master. Second Edition. 3 vols. 8vo. Vols. I. and 
II., 17s. net. Vol. III., 8s. 6d. net. . 


M ARS AND ITS C AN ALS. q Avion, at Flagstaff, 

WALLACE, F. R. S., &c. With Map. Extra Crown 8vo. 25. » 6d. 

SIR OLIVER LODGE. 

MODERN VIEWS OF ELECTRICITY. of bin 
mingham. Third Edition, Revised. With Illustrations. Crown 8vo, 6s. 


AN INTRODUCTION TO THE THEORY OF INFINITE SERIES. 


By T. J. PA. BROMWICH, M.A., F.R.S.  8vo. 15s. net. 


GRAPHICS applied to Arithmetic, Mensuration and Statics. 


By G. C. TURNER, B.Sc. (Lond.), Lecturer in Mathematics and Mechanics at the Goldsmiths’ College (University of 
London), New Cross, S.E. Crown 8vo. 6s. 
MECHANICAL WORLD,.—* The book is one which we can recommend without reservation.” 


THIRD EDITION NOW READY. 


COMPARATIVE ANATOMY OF VERTEBRATES. aint eg 


~ Ropert WiepERSHEIM by W. N. PARKER, Ph.D., Professor of Zoology at the University College of South Wales and 
Monmouthshire in the University of Wales. Third Edition founded on the Sixth German Edition. With 372 Figures 


and a Bibliography. S8yo. 16s. net. 
PRACTICAL PHYSICS. cl BARRY MACNUTT. 


8vo. Vol. I., Precise Measurements, Measurements in Mechanics and Heat. Vol. IL., Elementary and Advanced Meas ire: 
ments in Electricityand Magnetism. 55. net each. Vol. III. Photometry Experiments i in Light and Sound. 4s. net. 


LESSONS IN HYGIENIC PHYSIOLOGY. 


London. Illustrated. Crown 8vo. 3s. 


MACMILLAN AND CO., Lip., LONDON. 
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JUST PUBLISHED. Third Edition, emai x Revised, with much new matter, with 6 Coloured Plates and 128 Illustrations 
t 


n the Text. 8vo. 


THE PRACTICAL 


Price 12s. 6d. net. 


STUDY OF MALARIA AND OTHER 


BLOOD PARASITES. 
By J. W. W. STEPHENS, M.D.Cantab., D.P.H., and S. R. CHRISTOPHERS, Capt. I.M.S. 
Including Malaria Parasites, Blackwater Fever, Heemamcebide, Hzmogregarine, Piroplasmata, Trypanosomide, Spirochzte, 
Leishman-Donovan Bodies, Yellow Fever, &c. The identification, anatomy, and dissection of Mosquitoes, Ticks, Tsetse Flies, &c. 
WILLIAMS & NORGATE, 14 HENRIETTA STREET, COVENT GARDEN, LONDON, W.C. 


PATENT COMBINATION OF WATER OVEN, 
EVAPORATING BATH, AND STILL. 


Two compartments, each 10” X 10” x 10”. Twelve holes on top of ovens 

for evaporating basins, &c. These holes are fitted with weighted covers. 

Gun-metal door frames (polished or oxydised), with glass panels. The still- 

head will produce 8 pints distilled water per hour. Easy access to clean all 
parts becoming corroded by distillation. 


Full particulars and Catalogues free, 


BROWN & SON, strset, King’s 


RADIUM BROMIDE. 


NATURE. 


The number for last week (March 5) contained :— 
The Evolution of Astronomical Instruments. 
Nature and Nurture of the Child. By T. P. N. 
Our Book Shelf. 

Letters to the Editor :— 
Lithium in Radio-active Minerals. 
K.C.B., F.R.S.—Formation of Ground-ice. Prof. H. T. 
BaRNES.—The Possibility of Life on Mars. Dr. J. W. 
Evans.—A Fundamental Contradiction between the Elec- 
trical Theory of Dispersion and the Phenomena of 
Spectrum-series. Dr. G. A. SCHOTT. 

Notes on Ancient British Monuments, VI.— 
Dolmens. (///ustrated.) By Stir NoRMAN LOCKYER, 

Experiments on Screw Propellers. 

Notes. Our Astronomical Column. 

Recent Advances in Radio-Activity. 
Diagram.) By Prof. E. RUTHERFORD, F.R.S. 

Medical Inspection of School Children. 

Forthcoming Books of Science, 

University and Educational Intelligence. 

Societies and Academies. 

Diary of Societies. 


SUPPLEMENT. 


Physiological Stimulus and Response. By L. H. 
The Stereoscope and Stereoscopic Instruments. 


Sir W. Ramsay, 


(With 


American Physical Geography. By J. W. G. 
Polyperiodic Functions. By G. B. M. 
Reinforced Concrete. By T. H. B. 

| The Evolution of Dress. 
Modern Views of Electricity. By N. R. C. 


England an Example for Germany. 

Wireless Telegraphy and Telephony. 

The Tabernacle and the Temple. 
Copies can be obtained through any bookseller, or post-free 


from the Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 7d. 


By M. S. 


| from residents abroad. 


| 


Units % | Quantity. Price. | RADIUM APPLICATORS. 
| By means of these instru- 
——|—' ments Radium can be ap- 
| g ,| plied to external surfaces of | 
40 | o’002|1 gramme £ 0 150 the body. ‘Ihe whole of the 
100 | 07005 do. 1100 es alpha , Tays (95%) are 
240} do. £3126 brought into direct con- 
005 do. £12 00/54, tact, together with “beta” 
3,c09| | 1decig. | £ and “gamma” rays. A 
do. £ 4 160 small quantity of Radium | 
10,000 | | rcentig. | £ 1 5 applied with the-e applica- 
da: £2100 tors has greater effect than 
roo 000| 50 | smilliz, £4 00 had a large quantity in a glass 
200,000 | 10°0 do. tube, or alumi- 
600,029 | do. £24 00/2 dium cell. 
1,000,005 | 50°O do. £40 00 is € Full particulars on 
009 | 90°o do. £72 00/=4| application. 
URE) 
Rad. — | x millig. | Prices according to activity 
Bro: | && of Radium and quantity | 
| supplied on coating. 


We supply Spinthariscopes, Electroscopes. Pitchblende, Wille. 
mite, Screens, and everything appertaining to the study of 
Radio-activity. 


ARMBRECHT, NELSON: & CO., Scientific Chemists, 


71 & 73 Duke Street, Grosvenor Square, London, W. 


DENT’S ASTRONOMICAL CLOCKS, 


HL SIDEREAL OR MEAN TIME CLOCKS For OBSERVATORIES, £21 & UPWARDS. 


|| Vature says: ‘‘Messrs. E. Dent & Co. have lately 
introduced a new astronomical clock which should find its| 
way into many observatories where an accurate instru 
ment is required at a moderate cost. For thesum of £21 
they supply aclock witha 10-inch dial, dead-beat escape- 
ment, and wooden rod seconds pendulum in a solid ma- 
| | hogany case ; and after examining the instrument we have 
no hesitation in pronouncing it a marvel of cheapness.’ 


E. DENT & CO., L.td., 
Watch, Clock, and Chronometer Makers 
By Special Appointment to H.M. the King. 
Makers of the Great Westminster Clock, Big Ben. Makers of the 
Standard Clock of the Royal Observa- 
tory, Greenwich, and the Principal 
| Observatories throughout the World. 


Only Addresses— 
61 STRAND, 
And 4 ROYAL EXCHANGE, 


LONDO N. 
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MACMILLAN & C0. 'S BOOKS FOR STUDENTS OF PHYSICS. 


AnJNTRODUCTION to PRACTICAL 
PHYSICS. By D. RINTOUL,M.A. Globe 8vo. 2s. 


A PRIMER OF PHYSICS. By B. 


STEWART. Illustrated. With Questions. Pott 8vo. Is. 


LESSONS in ELEMENTARY 
PHYSICS. By B. STEWART, LL.D., F.R.S.  Feap. 
8vo. 4s. 6d. QUESTIONS. Pott 8vo. 2s. 


AN EXERCISE BOOK OF ELE- 


MENTARY PRACTICAL PHYSICS. By Prof. R. A. 
GREGORY, F.R.A.S. 4to. 2s. 6d. 


LESSONS IN SCIENCE. By Prof. 
A. es and A. T. SIMMONS, B.Sc. Globe 
vo. 35. 6d. 


ELEMENTARY PHYSICS AND 
CHEMISTRY. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. Is. 6d. each. 

EXERCISES IN PRACTICAL 
PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. Parts I.:and II. 2s. each. 


ELEMENTARY GENERAL 
SCIENCE. By A. T. SIMMONS, B.Sc., and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 35. 6d. 


A MANUAL OF ELEMENTARY 


SCIENCE. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. 35. 6d. 


AN ELEMENTARY COURSE OF 
PHYSICS. — by Rev. J. C. P. ALDOUS, M.A. 
Ex. cr. 8vo. 6d.; or PART I. — MECHANICS, 

Rev. J. C. P. ALDOUS, M.A. 4s. PART IL.— 
WA AVE hovI0N, SOUND AND LIGHT. oy W. D. 
EGGAR, M.A. 2s. 6d. PART III.—MAGNETISM 
AND ELECTRICITY. By F. R. BARRELL, M.A., 
B.Sc. 25. 6d. 


INTERMEDIATE COURSE OF 
PRACTICAL PHYSICS. By Prof. A. SCHUSTER, 
F.R.S., and'C. H. LEES, D.Sc. Cr. 8vo. 

LESSONS in ELEMENTARY PRAC- 


TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 
and W. W. H. GEE. Vol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. Vol. II. ELECTRICITY 
and MAGNETISM. Crown 8vo. 7s. 6d. Vol. III. Part I. 
PRACTICAL ACOUSTICS. By C. L. BARNES, M.A. 
Crown 8vo. 4s. 6d. 


PRACTICALPHYSICS forSCHOOLS 
and the JUNIOR STUDENTS of COLLEGES. By 
B. STEWART and W. W. H. GEE. Gl. 8vo. » Vol. I. 
ELECTRICITY AND MAGNETISM. 2s. 6d. 
THEORETICAL AND PRACTICAL 
MECHANICS AND PHYSICS. By A. H. MAC- 
KENZIE, M.A., B.Sc., A.R.C.Sce. Crown8vo. Is. 
LABORATORY MANUAL of 
PHYSICS’ AND APPLIED ELECTRICITY. Edited 
by E. L. NICHOLS. In2 Vols. 8vo. 12s. 6d. net each. 
THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s 6d. net. 
By 


ELEMENTS OF PHYSICS. 
E. L. NICHOLS and W. S. FRANKLIN. Three Vols. 
MECHANICS and HEAT. II. ELEC- 


8vo. .I. 
TRICITY and MAGNETISM. III. SOUND and 


LIGHT. _ 6s, net each. 


A TEXT-BOOK of the PRINCIPLES 


of PHYSICS. By ALFRED DANIELL, M.A., LL.B., 
D.Sc., F.R.S.E. Third Edition, Medium 8vo. 215. 


PHYSICS for STUDENTS of MEDI- 
CINE. M.A., LL.B., D.Sc., 


THE STEAM ENGINE AND GAS 


AND OIL ENGINES. JOHN PERRY 
D.Sc., F.R.S. 8vo. 7s. 6d. 


STEAM AND OTHER ENGINES. 
By J. DUNCAN, Wh.Ex., A.M.I.Mech.E. Globe 8vo. 5; 
EXAMPLES IN PHYSICS. With 


Answersand Solutions. By D.E. JONES, B.Sc. Second 
Edition, revised and enlarged. Fcap. 8vo. 3s. 6d. 


ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. ByD. E. JONES, B.Sc. 
Gl. 8vo. 2s. 6d. HEAT, separately, sewed, Is. 


LESSONS in HEAT and LIGHT. 


For Matriculation Students. By D. E. JONES, B.Sc 
Gl. 8vo. 


PRACTICAL EXERCISES in HEAT. 
By E. S. A. ROBSON,'M.Sc. Gl. 8vo. 2s. 6d. 


HEAT,for ADVANCED STUDENTS. 
By E. EDSER, A.R.C.Sc. Gl. 8vo. 45. 6d. 
HEAT. By Prof. P. G. Tarr. Cr. 8vo. 6s. 


The THEORY of HEAT. By Prof. 
T. PRESTON, M.A. (Dub.), F.R.S. Second Edition. 
Revised byJ. ROGERSON COTTER, M.A. 8vo. 18s.net. 

The THEORY of SOUND. By Lorp 
RAYLEIGH, F.R.S. Second Edition, Revised and 
Enlarged. Two vols. 8vo. 12s. net each. 

The THEORY of LIGHT. By Prof. T. 
PRESTON, M.A., F.R.S. Third Edition. Edited by 
C. J. JOLY, M.A. 8vo. 15s. net. 

LIGHT. By Lewis Wricurt. Illustrated. 


Second Edition, Revised and Enlarged. Crown 8vo. 7s. 6d. 


PRACTICAL EXERCISES inLIGHT. 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 6a. 

LIGHT FOR STUDENTS. By E. 
EDSER, A.R.C.Sc. Gl. 8vo. 6s. 

LIGHT VISIBLE and INVISIBLE. 
By ay gg THOMPSON, D.Sc., F.R.S. Illustrated. 
8vo. 6s. net 

THE MANUFACTURE OF LIGHT. 
By SILVANUS THOMPSON, D.Sc., F.R.S. Crown 


8vo. 5s. net. 

ELEMENTARY LESSONS _ IN 
ELECTRICITY AND MAGNETISM. By SILVANUS 
THOMPSON, D.Sc., F.R.S. Feap. 8vo. 45. 6d. 

MAGNETISM AND ELEC. 
TRICITY FOR BEGINNERS. By H. E. HADLEY, 
B.Sc. Gl. 8vo. 2s. 6d. 

PRACTICAL EXERCISES in MAG- 
By H. E. HADLEY, 

MAGNETISM AND ELECTRICITY 
By H. E. HADLEY, B.Sc. (Lond.). 

ELECTRICITY and MAGNETISM 
By F. W. SANDERSON, M.A. 

A COURSE OF SIMPLE EXPERI- 
MENTS IN MAGNETISM AND ELECTRICITY. 
By A. E. MUNBY, M.A. Gl. 8vo. Is. 6d. 

PHYSICAL OPTICS. By Prof. R. W. 
WOOD. 8vo. 15s. net. 


MACMILLAN AND CO., LTD., LONDON. 
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SECOND-HAND MICROSCOPES. 


Very fine Binocular by Crouch, new condition, large quantity of objec- 
tives and apparatus, £12 10s. ; considerably under half cost. &c. 


SECOND-HAND TELESCOPES. 
4}-in. go by Cooke, with driving clock, on iron column, £75. 
3-in. Grubb. Equatorial, £12 10s. Small astronomical, 45s. ; larger 
size, 758.3 3-in., 95s.; 34-in., 15s.; 4-in., £25. &c. 
CLARKSON’S SECOND-HAND OPTICAL MART, 


338.HIGH HOLBORN, LONDON (Opposite Gray’s Inn Rd.). 


PHCENIX ASSURANCE COMPANY, LIMITED. 
19 LOMBARD STREET, LONDON, E.C. 


ESTABLISHED 1782. 
Total Assets exceed - &7,000,000 
Claims Paid exceed - &44,000,000 
FIRE. LIFE. ACCIDENT. 

Workmen’s Compensation, Fidelity Guarantee, Burglary, 
&c. The most favourable Terms and the Lowest Current 
Rates of Premium are offered by this office. 

PROMPT AND LIBERAL SETTLEMENTS. 


BIRKBECK BANK 


EsTABLISHED 18 
SOUTHAMPTON BUILDINGS, HiGH HOLBORN, W.C. 
9} PER CENT. INTEREST 
allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars, POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


PHILLIPS’ 
ELEGTROSCOPE. 


Specially designed for research 
work with radio-active bodies. 

The gold leaf has been replaced 
by a fibre of conducting glass, which 
gives a wonderfully’ clear outline, 
and enables readings to be taken 
with great accuracy. 


PRICE... £3:0:0 


Full particulars on application. 
SOLE MAKER— 

A. c. COSSOR, 
54 Rd., 

ONDON, E.C. 
10547 CENTRAL. 
Gold and Silver Medals, 
St. Louis Exhibition (1904) 


SECOND-HAND TELESCOPES. 


44” Wray, stand, slow motion, | 3” Student, mahogany stand, 
afXepieces, complete, £30. finder, 3 eyepieces, £10. 

4” Wray, altaz. stand, eyepieces, 2}” Dollond, brass pillar and claw, 

finder, &c., £8 10s. 

3h” Cooke, tripod stand, finder, |} 24” Negretti, claw, 2 powers, £4, 

eyepieces, £20. | Many others, all sizes and makers. 
Also Portable and Naval Telescopes, Prism Binoculars, 
Microscopes, &e. 


SCIENTIFIC INSTRUMENTS BOUGHT, E EXCHANGED AND REPAIRED. 


A. CLARKSON & co., 63 Farringdon Road, London. 


HARVEY & PEAK 


(By APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of ~ new Apparatus illustrating Wave Motion, designed and used 


by Dr. J. A 


. FLEMING in the Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, 


W.C. 


me SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. “SE 


SCIENTIFIC 


WORTHIES. 


THE FOLLOWING IS A LIST OF THE STEEL AND PHOTOGRAVURE PORTRAITS THAT HA VE 


Michael Faraday 
Thomas Henry Huxley 
Charles Darwin 

John Tyndall 

Sir George Gabriel Stokes 
Sir Charles Lyell 

Sir Charles Wheatstone 
Sir Wyville Thomson 
Robert Wilhelm Bunsen 
Lord Kelvin 

Baron A. E. Nordenskjold 
Hermann L. F. Helmholtz 
Sir Joseph Dalton Hooker 
William Harvey 


APPEARED IN THE ABOVE SERIES : 


Sir George B. Airy | 

J. Louis R. Agassiz 

Jean Baptiste André 
Dumas 

Sir Richard Owen 

James Clerk Maxwell 

James Prescott Joule 

William Spottiswoode 

Arthur Cayley 

Sir C. W. Siemens 

John Couch Adams 

James JosephSylvester 

Dmitri Ivanowitsh Men- 
deleeff 


| 
| 
| 


Louis Pasteur 


Sir Archibald Geikie | 
Lord Lister 

Stanislao Cannizzaro 
VonK olliker 

Simon Newcomb 

Sir William Huggins, 
Lord Rayleigh 
Eduard Suess 
Sir William Crookes 


gq The Portraits of SIR A. GEIKIE, LORD LISTER, Prof. CANNIZZARO, Prof. VON KOLLIKER, 
Prof. S. NEWCOMB, Sir W. HUGGINS, LORD RAYLEIGH, Prof. SUESS, and Sir WM. CROOKES 
belong to a New Series and are Photogravures. 


Proof impressions of an 
of 36 Portraits ina 


andsome Portfolio for £9 5s., carriage paid. 


of the above, printed on India paper, may be had from the Publishers, price 5s. each; or the Series 
The Portfolio may be had separately, Price 6s. 


Cheques and Money Orders payable to MACMILLAN @& CO., Ltd. 
OFFICE OF ‘‘NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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Pulsometer Eng’C! 


Hand 
Compressing 
Pump. 


(Fleuss Patent.) 


This Pump is as frictionless as 
the 
will compress air or other gases up 


“GeryK” Vacuum Pump, and 


to 1,200 lbs. per square inch. 


PRICES ON APPLICATION, 
Write for List No. F. 60. 
LONDON : READING: 


Offices ® Showrooms, Works, 
61 & 635 Queen Victoria Nine Elms 
Street, E.C. Iron Works. 
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THE * SOHO’ REFLEX CAMERA. 


(English Made PRICES :— 
Throughout.) Camera, without Lens, |, 


THE PREMIER with 3 Double Block. 


Backs— 

REFLEX, {-plate £12 0 
For Quality, 53X34 12 10 
. Precision, 5X4 18 0 

Durability, }-plate 24 


Simplicity. 


Write for the 26-pas, 
Illustrated Booklet 
the ‘SOHO’ REFL/ 


New Lllustra: 
Catalogue, 200 pp., 
Free on application 


Wen make a 
Speciality of 
REFLEX OUTFITS 
For NATURALISTS 
and TELEPHOTO 


*,* We invite Correspo: i 
ence on al] matters relatii, 
to Photography, 


22, 23 Soho Square, 


MARION & 60., Lr. 


MINING GEOLOGY. 
A Text-book for Students and Miners. By Prof. J. PARK, F.G.S. 
Second Edition, Revised. Fully and Beautifully Iilustrated. 6s. 


THE METALLURGY OF IRON. 
By THOMAS TURNER, A.R.S.M., F.1.C. ‘Vhird Edition, thoroughly 
Revised, with over tco additional Pages and many Plates. 16s, net. 
LEATHER TRADES CHEMISTRY. 
A Practical Manual on the Analysis of Materials and Finished Products. 
By S. R. TROTMAN, M.A., F.I.C. Fully Jilustrated. 15s, net. 
The Publishers will be happy to send siemens of any of the above 
post free, on application. 


NEARLY REA DY. 


TELEGRAPHIC SYSTEMS, and other Notes. 
A Handbook of the Principles on which Telegraphy is based. By 
ARTHUR CROTCH, of the Engineer-in-Chief's Dept., 0. 


TROPICAL MEDICINE, HYGIENE and PARA- 


SITOLOGY. By GILBERT E. BROOKE, M.A., L.R.C.P., D.P.H. 
(Griffin's Medical Pocket Book Series ) 


Le :flet giving contents may be had post free on application. 


DEFINITIONS IN NAVIGATION and NAUTICAL 
ASTRONOMY. By P. GROVES-SHOWELL, Head of Navigation 
Dept., L.C.C. School, Popla:. 

THE DESIGN and CONSTRUCTION of SHIPS. 
By JOHN HARVARD BILES, LL.D., &c., Professor of Naval 
Architecture in Glasgow University. Vol. 1., complete in itself, is nearly 

ready, and Vil. II. is at press. 

Leaflet giving full contents of Vol. I. may be kad post free on application. 


London: CHAS. GRIFFIN & Co., Ltd., EXETER ST., STRAND. 


LONDON, W. 
GRIFFIN’S 
NEW BOOKS AND NEW EDITIONS.|| |MPROVED BURNER. 
JUST PUBLISHED. 
ECH ENGINEERING for BEGINNER 
In 5s. = DRIP-PROOF. 
(PRACTICAL CALCULATIONS for ENGINEERS. 
By C. E. LARARD, A.M.Inst.C.E., &c, and H. A. GOLDING, 
A. ML. I.Mech.E. In Crown 8vo, Cloth. Fully Illustrated. 6s, net. LUMINOUS 


BUNSEN 
AND 


TECLU BLAST FLAME 


NEW TYPE OF AIR-REGULATOR. 


PRICE 


1/6 


EACH. 


Made only by 


GRIFFIN, 


Kingsway, 
London. 
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WAVE-LENGTH SPECTROSCOPE 


(LARGE MODEL.) 
Measures wave-lengths direct to an accuracy of 1 Angstrom unit (one ten-millionth 
of a millimetre) from W.L. 3888 to W.L. 7724. 
SPECIAL ADVANTAGES. 

® The Collimator and Telescope are 

rigidly fixed at right angles, thus the 
instrument will stand in a corner, is always 
ready for use and in adjustment. 


The wave-lengths can be read off by the 
observer without moving from his place. 


The object glasses and prism are large 
(12 ins. clear aperture), which enables 
the faintest visible lines to be seen. 


The eyepiece has a bright pointer for 
measuring the W.L. of bright lines on a 
dark field. 


Means are supplied of very simply 
setting the Zero, although on account of 
the great rigidity and careful construction 
throughout it may be used for many 
months without any setting being needed. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 
AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 
Telegraphic Address :—* Sphericity, London.” Telephone: No. 1687 North. 
ILLUSTRATED LIST “A” (1907) OF SPECTROSCOPES AND SPECTROSCOPIC APPARATUS 
GRATIS ON APPLICATION. 


e, 


| AWARDED MEDALS WHEREVER EXHIBITED, 


including 9 at the great Paris Exposition of 1900. 


Jas. J. HICHS, 
+ of Meteorological 


and 
other Scientific 
Instruments, 


WILSON’S 


Designed by 
Dr. W. E. 


PLATES 


For. Every Kind of 
Radiographic Work. 
Extremely Sensitive. 


Witson, F.R,S., 
ie | to record the 
total amount of 
Solar Radiation 
daily received by 
the ground. 
Sole Maker— 


J. J. HICKS. 


i CAMPBELL STOKES’ 
Easy and Quick to Manipulate. cocina 
Brilliant Results. RECORDER, 


with Curtis’s Im- 


proved Adjustment 


Great Density. for Latitude. 
2 The Standard Pattern as 
Delicate H alf- Tones. supplied to the Meteoro- 


logical Office. 


Fine Detail. 


OF ALL DEALERS. MANE R 49 


Catalogues (state which required), Estimates and all information free ty 


ILFORD, Limited, Ilford, London, E. pn Arg 
8,9 &10, HATTON GARDEN, LONDON. 


| | 
| | 
| 
7 
Wom NG 
= PATENT 
RADIO- 
INTEGRATOR. 
2 


NATURE 


[Marcu 12, 1908 


MACMILLAN & CO.’S 
BOOKS FOR STUDENTS OF BOTANY. 


THE ORIGIN OF A LAND FLORA. A Theory 


oa upon the Facts of Alternation. By F. O. BOWER, Sc.D., 
F.R.S., Regius Professor of Botany in the University of Glasgow. 
With numerous Illustrations. 8vo. 18s. net. 


A TEXT-BOOK OF BOTANY. By Dr. E. STRAS- 
FRITZ NOLL, Dr. H. SCHENCK, Dr. 
Revised 


BURGER, Dr. 
GEORGE KARSTEN. Third English Edition. 
the Eighth German Edition by H. LANG 
With 779 Illustrations, in part coloured. Medium 8vo. 18s. net. 


BOTANY FOR BEGINNERS. By ERNEST 
EVANS. sth Impression. Globe 8vo. 2s. 6d. 


PRACTICAL BOTANY FOR BEGINNERS. 
By Prof. F. O. BOWER, Sc.D., F.R.S., and D. T. GWYNNE- 
VAUGHAN, M.A. Second Edition. Globe 8vo. 3s. 6d. 


LESSONS IN ELEMENTARY BOTANY. By 
DANIEL OLIVER, F.R.S. With numerous Illustrations. 
Fcap. 8vo. 4s. 6d. 


FIRST BOOK OF INDIAN BOTANY. by 
DANIEL OLIVER, F.R.S. With numerous Illustrations. 
Globe 8vo. 6s. 6d. 


BOTANY. 
L. H. BAILEY. With numerous IIlustrations. 
8vo. 6s. 


BOTANY. B 


Illustrations. 


THE STUDENT’S FLORA OF THE BRITISH 
ae ~~ J. D. HOOKER, F.R.S. Third Edition. 
Tos. 


BOTANICAL TEXT-BOOK. 


Vol. 1.—Structural Botany : or Organography on the Basis 
of Morphology. To which is add 
Taxonomy and Phytography, and a Glossary of Botanical 
By ASA GRAY, LL.D. Sixth Edition. 8vo. 
10S. O« 


Extra Crown 


Sir J. D. HOOKER, F.R.S. With 


‘ott 8vo. 1s. 


Vol. 1l.—Physiological Botany. I. Outlines of the | 
Il. Vegetable Physi- 


History of Phaenogamous Plants. 
ology. By G.L. GOODALE. €vo. 10s. 


BOTANICAL TABLES. By A. B. BUCKLEY. 
Fcap. Svo. 15. 6d. 


FIRST LESSONS IN PRACTICAL BOTANY. 
By G. T. BETTANY, M.A., B.Sc., F.L.S. Pott 8vo. 15. 


THE TEACHING BOTANIST. 
Information upon Botanical Teaching, with an outline for a 
general course. By WILLIAM F. GANONG. Crown 8vo. 55. 


IN BOTANY. By W. A. SETCHELL, Ph.D. Feap. 8vo. 
48. 6d. net. 


THE BOOK OF THE ROSE. By the late Rev. A. 
-MELLIAR. Illustrated. Third Edition. Crown 
vo 


CYCLOPZEDIA OF HORTICULTURE. by 
Prof. L. H. BAILEY, assisted by WILHELM MILLER and | 


many Expert Cultivators and Botanists. 
In Four Imperial 8vo. Vol. 1., 

E.-M. Vol. I{I., N.-Q: Vol. IV., R.-Z. 21s. 
eac 


TURE. Edited by L.H. BAILEY. Fully Illustrated. In Four 
Volumes. Vol. I., Farms: RecGions, FARM PLaNs, 
Vol. Crovs. Imperial 8vo. 215. net each. 


UNIVERSITY TEXT-BOOK OF BOTANY. 
By Prof. DOUGLAS HOUGHTON CAMPBELL, Ph.D. With 
many Illustrations. 8vo. 17s. net. 


An Elementary Text for Schools. By - 
BRITISH FOREST TREES AND THEIR 


ed The Principles of | 
THE NATURE AND WORK OF PLANTS. 


FLOWERS, 


A Manual of | 


| LTURE. 8B 
LABORATORY PRACTICE FOR BEGINNERS | VEGETABLE, CULTURE. | By 


Illustrated with over | 


THE STRUCTURE AND DEVELOPMENT 
| OF MOSSES AND FERNS (ARCHEGONIATA.) }, 
Prof. DOUGLAS HOUGHTON CAMPBELL, Ph.D. Second 
| Edition. 18s. 6d. net. 


LECTURES ON THE EVOLUTION OF 
PLANTS. By Prof. DOUGLAS HOUGHTON CAMPBELL, 
Ph.D. Crown 8vo. 4s. 6d. net. 


Illustrated. 8vo. 


EXPERIMENTS WITH PLANTS. by Prof. 
W. J. V. OSTERHOUT, Ph.D. Crown 8vo. 55. net. 


THE NEW EARTH. A Recital of the Triumphs of 
Modern Agriculture in America. By W. S. HARWOOD. 
With many Illustrations. Crown 8vo. 75. 6d. net. 


| NEW CREATIONS IN PLANT LIFE. An 
Authoritative Account of the Life and Work of Luther Burbank. 
By W. S. HARWOOD. Iilustrated. Second Edition. Crown 

8vo. 75. 6d. net. 
TIMBER AND SOME OF ITS DISEASES. 
By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S. With 
Crown 8vo. 6s. (Nature Series 


_ DISEASE IN PLANTS. By H. MARSHALL Wap, 


D.Sc. Crown 8vo. 7s. 6d. 


SYLVICULTURAL CHARACTERISTICS AND TREAT- 
MENT. By JOHN NISBET, of the Indian Forest Service. 
Crown 8vo. 6s. net. 


TIMBER AND TIMBER TREES, NATIVE 
AND FOREIGN. by THOMAS LASLETT, Timber Inspector 
to the Admiralty. Second Edition. Revised by Prof. H. Mar- 
SHALL Warp, F.R.S. Crown 8vo.. 8s. 6d. 


| GETTING ACQUAINTED WITH THE TREES. 


By J. H. McFARLAND. Illustrated. 8vo. 7s. 6d. net. 


By D. T. MACDOUGAL, Ph.D. Crown 8vo. 48. 6d. 


NOTES ON THE LIFE-HISTORY OF 
BRITISH FLOWERING PLANTS. By LORD AVEBURY. 
Illustrated. 8vo. 155. net. 


FRUITS, AND LEAVES. by 
LORD AVEBURY. With numerous Illustrations. 8th Thou- 
sand. Crown 8vo. 4s. LVature Series. 


ON BRITISH WILD FLOWERS, considered in 
Relation to Insects. With numerous Illustrations. By LORD 
AVEBURY. oth Thousand. Crown 8vo. 4s. 6d. 

[Nature Series. 


ALEXANDER 
DEAN, F.R.H.S. Edited by J. Wricur. With Thirty-eight 
Illustrations. Pott Svo. 1s. 


| THE BOOK OF VEGETABLES AND GARDEN 


HERBS. By ALLEN FRENCH. Illustrated. Crown 8vo. 


75. 6d. net. 
A PRIMER OF PRACTICAL HORTICUL- 
TURE, By J. WRIGHT, F.R.H.S. Pott 8vo. 1s. 


GARDEN FLOWERS AND PLANTS. by 
J. WRIGHT, F.R.H.S. With Fifty Ilustrations. Pott 8vo. 15. 


GREENHOUSE AND WINDOW PLANTS. 
CYCLOPEDIA OF AMERICAN AGRICUL- | 


CHARLES COLLINS. Edited by J. Wricut, F.R.H.S. With 
Thirty-eight Ilustrations. Pott 8vo. 15. 


|THE CHEMISTRY OF THE GARDEN. by 


HERBERT H. COUSINS, M.A. With an Introduction by 
J. Wricut, F.R.H.S. Pott 8vo. 15. 


, HOW TO KNOW WILD FRUITS. 
PETERSON. Illustrated. Crown 8vo. 6s. 6d. net. 


By M. G. 


MACMILLAN AND CO., LTD., LONDON. 
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FLATTERS & GARNETT, Ltd., 
48 Deansgate, Manchester. 

P 

ti Microscopical 
samp!e 2d. post free. J Pp 
Slides— 
collectors’ Appli- 30,000 
aces of all kinds, 30,000 in stoc 


NICAL COLLECTING CASES.—1«r by 5}, 2/9: 13 by 63, 
= by 74, 4/6. Straps, 1/- each. Postage “4d., 5d. and 6d. 


each respectively. 


BOTANICAL MICROSCOPIC SLIDES FOR STUDENTS. 


Including Four Series, 50 Slides in each. Price £1 18. per Series ; 
adapted for Board of Education and London University Examinations, 
{ilustrating Mitosis, Leucoplasts, Thyloses, Root, Stem, and Flower Develop- 
ment, Anomalous Stems, Embryo-sac Structure, Pollen Tubes, Botrydium, 
(Fdogonium, Coleochaete, Chara, Sexual Organs and Cystocarps in the 
Rhodophyceaz ; Peronospora, Saccharomyces, Claviceps, Puccinia, Antho- 
ceros, Pilularia, Marsilea, Isoetes, Psilotum, Selaginella, Pinus, &c. 

Catalogue Post Free. 
A. PENISTON, 5 MONTPELIER TERRACE, LEEDS. 


Sales by Auction. 


SALES OF MISCELLANEOUS PROPERTY. 

MR. J. C. STEVENS begs to announce 
that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the disposal of MICRO- 
SCOPES, SLIDES, and OBJ ECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture—Jewellery—and other Miscellaneous Property. 

On view Tenaier 1.30 to 5.30 and morning of Sale. 


COPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 


LIVING SPECIMENS FOR 
THE MICROS 


other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, +. hioxus, Rana, Anodon, &c., for Dissection purposes. 


AS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia,.Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi . 
Nereis, Aphrolite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 

TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). Modern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge Type-writing Agency, 
10 Duke Street, Adelphi, W.C. 


NATURAL HISIOR' 
“SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natural 
istory. 


Specimens preserved and mounted by 
irst-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, W.C. 


WATKINSEDONGST 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Speci in Great Variety. 


RICHARDS’ SHOW ROOMS, 


3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


MENERALS. 


Some Recent Additions to Stock now on view at 


T. D. RUSSELL’S New Ground Floor Show Room, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


From SICILY: Fine Sulphurs, Aragonite, and Melanophlogite. 
From JAPAN: Axinite, Orthoclase, Anorthite, Topaz and Garnet 
Crystals, Hyalite and Dolomite. 
From STASSFURT: Brilliant Blue Rock Salt. 
Catalogues and Specimens for Selection, post free. 


John Street is opposite Gray’s Inn Gardens, and reached from Holborn 
by Gray’s Inn Road or Warwick Court to Theobald’s Road. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 2841 Western. Tel. Add., ** Met-orites,’’ London. 


PLATINUM 


Crucibles, Scrap, Utensils, Wire, Foil, Residues, &c., 
PURCHASED AT HIGHEST PRICES. 
THE LONDON REFINING & METALLURGICAL WORKS, Ltd. 
(L. SCHLUND, Manager), 

32 CLERKENWELL ROAD, LONDON, E.C. 
Assayers, Gold, Silver and Platinum Refiners & Dealers. 


Communications to the Editor. 
SUBSCRIPTIONS TO “NATURE.” 
& s. d.| Toatt Places Asproap:— £ s. d. 
Yearly . - 180 Yearly 110 6 | 
Half-yearly 014 6 Half-yearly . 015 6 
Quarterly . 076 Quarterly 080 


(A charge of 6d. is made for changing Scotch and Irish Cheques). 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; 
The telegraphic address of NATURE is ‘‘ PHusIS,’’ LONDON. 


*Three Lines in Column 
Per Line after ‘ 0 
One Sixteenth Page,orEighthCol.10 O 
One Eighth Page, or Quarter 

Column 


Editorial 
Telephone—GERRARD, 8830. 
CHARGES FOR ADVERTISEMENTS. 

O 2 6 Quarter Page, or Half 
0 9 aColumn 1 

Halfa Page, oraCol. 3 

018 6. Whole Page eh 
* The first line being in heavy type is charged for as Two Lines. 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 15. 9¢. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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APOCHROMATIC OBJECTIVES. 


£3 O O | ‘95 £600 


With correction collar. 
8mm. N.A. ‘65 ... 400 | 2mm. Oil Imm. N. 


A. 
£1210 


COMPENSATION EYEPIECES. 


4 6 8 12 8 
16- 16/- 25- 25- 30- 


SEMI-APOCHROMATIC OBJECTIVES. 


din, N.A. ‘82... £2 00)  .. $300 
1 in. N.A. ‘85... 200 | Oil Imm. N.A. 
in. N.A. “87 1°32.. own 6100 


PHOTO-MICROGRAPHIG LENSES 
FOR LOW POWER WORK. 


New Series named ‘ Micro-summars.” 
F/4*5 with iris diaphragms. 


24 mm. focal lergth, G3 O O | 64 mm. focal length, £310 O 
35 mm. focallength 3 O O 80 mm. focal length 315 O 
300 


42 mm. focal length, 


The following Catalogues may be had post freei— 


(1) Microscopes and Accessories; (2) Microtomes ; 
(3) Projection Apparatus; (4) Photo-Micrographic 
Apparatus ; (5) Photographic Objectives & Cameras. 


E. HOUSE. 9-15, OXFORD ST., 


Agents in all University Towns. 


ACOUSTIC 


PATTERN 1 (as figured) consists of an adaptation of Koenig's maro- 
metric flame to the disc talking machine. The capsule forms part of the 
sound box, while the m‘rror is placed on the record and revolves with jt 
The flame is fully affected by the vocal or instrumental parts of the recor: 
The musical reproduction is unaltered. 

Price of attachment to the sound box with revolving mirror, £2 2 0 

PATTERN 2.—Attachment to phonograph without mirror, from 10 6, 


PATTERN 3.—Vibrating mirror attachable to any sound tox, ani 
giving curves of great beauty on ascreen. Attachment only, £3 10 0 


| The above prices do not include machines or sound boxes. 
A large stock of gramophones, phonographs, records and accessories. 


|G. BOWRON, 57 Edgware Rd., London, W. 


escaping. 


MOTO-MAGNETIC INTERRUPTER. 


4 This Interrupter is constructed on entirely novel principles, and is free from 
= all the disadvantages usually associated with Mercury Breaks. 
Principal Features :— 
The Mercury never requires cleaning. 
No liquid di-electric used, consequently entire absence of all dirt and mess. 
Only sixteen ounces of mercury required. 
Is small, portable, and can be turned in any position without mercury 


Supplied to the principal institutions and workers throughout the country. 


Write for New Illustrated Price List No. 7h, post free and gratis on application to 


ELECTRICIANS TO 


W. WATSON & SONS, 


313 HIGH HOLBORN, LONDON, W.C. 


Branch Forrest Roan, EpinsurGu. 
Depits—2 Easy Row, BirMInGHAM; 78 SWANSTON STREET. MELBOURNE, AUSTRALIA. 


Works Barnet, Herts. 


anv Co., Limitep, at St. Martin’s Street, 


STIGMATIC LENS. 


SERIES II. 7/6. 


BRITISH DESIGN AND WoOREMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with /a// aferture to the extreme corners of the jlate 
it is sold to cover; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highcst excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when uced intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 
Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd., DENZIL ROAD, NEASDEN, LONDON, N.W. 


Show Rooms :—25 NEWMAN STREET, W. 
MAKERS OF THE CELEBRATED DALLMEYER PORTRAIT LENSES. 


Printed by Ricuakp CLay AND SONS, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria-Street, in the City of London, and published by M 
London, W.C., and THE MacMILLAN Company, 66 Fifth Avenue, New York,—Tuurspay, March 12, 1 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’ 


Gr Nt » 
Univ. OF MUCH. 


’—WoORDSWORTH. 


2003, VOL. 77] 


_ THURSDAY, MARCH 109, 


1908 


[PRICE SIXPENCE 


R -gisered as a Newspaper at the General Post Office.) 


NEW BLS 
PATTERN 
FOR OPTICAL LANTERN. 


ELECTRIC 
LIGHT. 


The above Lantern has a clear base board and is fitted with 
5-in. Condensers. 


NEWTON & CO., 3 FLEET ST., LONDON. 


The RUBENS 


LINEAR 
THERMOPILE 


Couples of fine wire with very 
small thermal capacity. 


Available for delicate lecture 
demonstrations requiring instant 
return to zero and for searching 
tue heat spectrum. 


Se 


Nature Notes, March 12, 1908, 


448 
“The Rubens thermopile, when its 
heat capacity is diminished . . . is as ‘ 


Sensitive as a bolometer, and. is to be i 
recommended for the measurement of === 
very weak radiation on account of its 
greater steadiness.” 


JOHN J. GRIFFIN & SONS, 


INGSWAY, W.C. 


LTo., 


| 
DEMONSTRATOR’S” 


[All Kights are Reserved. 


THE “‘RYSTOS” SAFETY 
ELECTRIC DARK ROOM LAMP. 


This lamp is provided with electric 
fittings and reversing switch for white 
and ruby light. The front 
window has grooves for 
safe-light, or ruby and 
orange glasses; and a 
blank door on either side 
for shutting off illumina- 
tion when not required. 

The body of the lamp 
is 114 inches high and 7} 
inches wide. 

Price complete, with ruby 
glasses, 5 ft. flexible 
cord and plug, and 


two incandescent 
globes (8 candle 
power) .. £110 


Post Free, or of any 


dealer. 
Extra for safe-light glass 
o50 


,, When ordering please 
mention voltage. 
Illustrated Catalogue 
‘ree. 


REYNOLDS & BRANSON, Ltd., 


14 COMMERCIAL STREET, LEEDS. 


HORTICULTURAL 


NEGRETTI & ZAMBRA’S 


HYGROMETER. 


A simple instrument showing, 
without the use of the hygro- 
metrical tables, whether the dew 
point is above or below freezing. 


Price £1 1 O 


Full description sent post free on 
application : 


NEGRETTI & ZAMBRA, 


338+. HOLBORN, VIADUCT. 
BRANCHES 
45 CORNHILL and 122 REGENT ST. 
LONDON. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


E. A. WALLIS BUDGE, Esq., M.A., Litt.D., F S.A., will on Tuesday 
next, March 24, at three o'clock, begin ‘a course of three lectures on 
“Tue Supan: Its Hisrory, MoNUMENTS, AND PgopLeEs, 
Past AND Present.” Subscription to this course, Half a Guinea ; to all 
the courses in the Season, Two Guineas. 

Tickets may be obtained at the Office of the Institution. 


SOUTH-WESTERN POLYTECHNIC 
INSTITUTE, 
MANRESA ROAD, CHELSEA, S.W. 


NATURAL SCIENCE SECTION. 
Day and Evening Classes are conducted by teachers recognised by the 


University in 
BOTANY, GEOLOGY and MINERALOGY. 
Evening Classes in ZOOLOGY. 

A Summer Course in Practical Plant Physiology and (Ecology, with 
suitable excursions for the study of Plant Relationships, Seturdays to to 1, 
beginning May 2, 1908. 

The above are suitable for 

Inter. Science. 


{ ‘ass 
Final B.Sc. and 
| Honours. 


Further particulars may be obtained on application to the SECRETARY. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will begin on May 1, and Students then 
entering. will be eligible to compete for Scholarships of the combined value 
of £410 in the following September, as well as for the numerous Medals, 
Scholarships, and Prizes awarded during the period of Studentship. 

The Governors have opened AN ADDITIONAL 50 BEDS on the Medical 
side of the Hospital. 

The numerous Hospital Appointments in both special and general 
departments are open to Students without charge, and the holders of 
Resident Appointments are provided with board and lodging. 

The Dental School provides the full Curriculum required for the L.D.S. 
England. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents in the College, &c., 
‘apply personally, or by letter to the Dean, Guy's Hospital, London 
Bridge, S.E. 


THE GROCERS’ COMPANY’S 
SCHOLARSHIPS. 


With the object of encouraging original research in Sanitary Science the 
Grocers’ Company offer TWO SCHOLARSHIPS, each of £300 a year, 
with an allowance to meet the cost of apparatus and other expenses in con- 
nection with the work, tenable for one year, but renewable for a second or 
third year, subject to the conditions of the scheme under which they are 
established. 

The next election will take place in May, 1908. 

There will probably be one vacancy. 

Applications must be sent in before April 1 to the CLERK of the Grocers’ 
Company, Grocers’ Hall, London, E.C., from whom a form of application 
and further information may be obtained. 


COUNTY BOROUGH OF BLACKBURN. 


EDUCATION DEPARTMENT. 


fapientions are invited for the position of DIRECTOR OF 
EDUCATIO 

The salary a be £500 per annum, rising by annual increments of £25 
to £600 per annum. 

The Director will be required to devote the whole of his time to the 
duties of his office, and not to engage in any other office, business, or 
employment whatever, except with the consent of the Education Committee, 
and will hold office subject to three months’ notice on either side. 

Applications, endorsed ‘‘ Director of Education,” stating age, qualifica- 
tions and experience, and accompanied by cofies of not more than three 
recent testimonials, to be delivered to the undersigned not later than 
12 o'clock at noon on Monday, March 30 instant. 

By order, LEWIS BEARD, 
Town Clerk, 


Town Hall, Blackburn, 
March 12, 1908. 


NORTHERN POLYTECHNIC INSTITUTE, 


HOLLOWAY, LONDON, N. 
Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L. ::.), 
Holloway Rd. Stn. (B. & P. Tube), & Highbury Stn. (G.N. Tu eh 


LONDON UNIVERSITY SCIENCE AND ENGINEERIN ; 
DEGREES. 


Day and Evening Courses in the above under recognised teachers i: 


MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, 


Separate Laboratories for Elementary, Advanced and Honours stud. 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vacati 1s. 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Princip: 


VICTORIA JUBILEE TECHNICAL 
INSTITUTE. 
BOMBAY, INDIA. 


HEAD OF THE TEXTILE DEPARTMENT. 

Applications are invited for the post of Head of the Textile Depart -nt 
of the Victoria Jubilee ‘Technical Institute, Bombay, India. Engagenent 
for five years. Salary from Rs. 600 to Rs. 800 per mensem, accordins to 
qualifications. Full particulars may be obtained from the 
Advt. Manager of ‘*Nature.’’ Applications snould be made so «s to 
reach the undersigned on or before April 15, 1908. 

N. A. F. MOOS, B.Sc., F.R.S.E. 
Honorary, Secretary of the Board of Trustees. 
Victoria Jubilee Technical Institute, 
Byculla, Bombay, India 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—Faster (1908) Vacancies.—Graduates in Science and 
other well qualified Masters seeking posts in Public and other Schiools 
should apply at once, giving full details as to qualifications, &c., to 
Messrs GriFFiTHs, Smith, & SmitH, Tutorial Agents std. 
1833), 34 Bedford Street, strand, 1ondon. Immediate notice of all 
the best vacancies will be sent. 


UNIVERSITY OF GLASGOW. 
MUSEUM ASSISTANT. 


Wanted, a TECHNICAL ASSISTANT for Museum Work. Must be 
highly skilled in preparator’s work, particularly the preparation and mount- 
ing of cartilaginous skeletons and fine dissections. Salary, £2 per week. 

Apply, with testimonials as to character and refereaces as to previous 
work, to the SEcRETARY, University Court, The University, Glasgow. 


TO MUSEUMS. 


Appointment as CURATOR or ASSISTAN DIRECTOR requires! b 
a Gentleman at home or abroad with over 13 years’ home and pets | 
museum experience. Expert Osteologist, Taxidermist, Xc., &c., fully 
qualified in all branches of museum work. Highest references. —Apply to 
Curator, c/o NATURE. 


Wanted for next term, an Assistant in the 
Physics Laboratory. Suitable post for one working for a Science 
Light work.—Apply the Modern School, 

edford. 


A rare ‘‘ Portable Orrery,’’ dated 1794, by 
W. Jones, Holborn, ** Representing the Motions and Phenomena of 
the Planetary System,” Xc., by mec t. In_ original 
oak case, witn book describing its use. In ody condition. For sale. 
—Apply Orrery,” c/o NATURE. 


Chemical Society’s Journal, Indexes, &c., 
from January, 1886, to December, 1906. Unbound. What oflers — 
No. 2003, c/o NATURE. P 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SC:EN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge F het 
Local). Modern Languages. Research, Revision, Translation, © ‘ort 
hand. Dictation Room. The Cambridge Type-writing Av ocy 
10 Duke Street, Adelphi, W.C. 


Wanted at once.— Lab. Assistant, un- 

married, not over 23, to attend to furnace, sweeping, &c., and mie up 

. solutions, help in preparing lecture experiments: Wages, £2 a-year. 
—Apply to Dr, Porter, Upton Park, Upton, Slough, Bucks. 


New dismountable Bookcases with movable shelves for 
Libraries, Booksellers, Sole Agent: VY. SCHLIENGER, 15 
Chapel Street, Oxford Street, London, W. ‘Catalogue and priv» list 
free on application. 


ENGINEERING. 


Cour: 
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BIRKBECK COLLEGE,|MICRO-SPECTROSCOPES 


BREAMS ._BUILDINGS,. CHANCERY LANE, E.C. (SORBY-BROWNING). 
DAY AND EVENING CLASSES. 
Courses- of Study under Recognised Teachers of the University of 


; Chemistry McKenzie, Ph.D., D.Sc., M.A. | ETER 
H. Wren, Ph.D., M.A., B.Sc. | ¢ WITH PHOTOGRAPHED MICROM 
Physics A. Grirritus, D.Sc. ; D. Owen, B.A., B.Sc. | SCALE, 
ys B. W. Crack, B.Sc. | 
Botany... D.T. Gwynxe-VauGcnan, M.A. £8 5 4 oO 
Zoology ... «» H. W. Untuank, B.A., B.Sc. 
Davies, D.Sc. Adapted i body-tube of any 
| icroscope. 
V.-E. Kastner, B.és.L. | 
Germarn ... . L. Mitner-Barry, M.A. 
Geography... G. G. CuisHoim, M.A., B.Sc. 
History T. SECCOMBE, 
Logic (G. ArmitaGe-Smit, M.A., D.Lit. | 
i ns. Economicss C. Rankin, M.A. 
Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. | 
Calendar 3d. ( post free 5d.), on application to the Secretary. 
| 
{Natu A NEW LIST OF STORY 
SPECIMENS. 
POST A New Classified List (Pp. 36) of Biologic:l-Material: POST HOW TO WORK 
embracing osteological material, models and casts. WITH THE 
at FREE mounred spirit specimens, embryos, cass work FREE 
sais material, type collections, &c., is now ready This SPECTROSCOPE, 
; = : a be in the ha..ds of every museum curator and A Manual of Practical 
‘ teacher. N i i yi 
ROBERT BROGDEN, 28 Colville Square, ‘London. W. Spectroseopes 
F inds, with Twenty 
a Engravings and Dia- 
crams, by JOHN BROWNING, 
DENNSTEDT S Post Free Sevenpence. 
| | COMBUSTION FURNACES 
ools Man ‘fg. 
+ simplify to a remarkable degree ultimate Organic Analysis JOHN BROWNING, Optician, 78 STRAND, LONDON. 
std. Estas. 1765. Te. No.: 7804 CENTRAL, 
all and permit of a considerable saving in Apparatus and Gas, 
These furnaces.are equally valuable for inorganicor organic 
— analysis, as they can-be used, for instance, for the estima- 
tion of Sulphur in ‘Pyrites, Carbon Estimation in Iron, and THE ; 
the used gas purifying matter in gas works. They are 
already in use in the Laboratories of a large number of a j j 
te Universities, Polytechnics and Private Schools, as well as = 
int- Manufacturers’ Laboratories throughout the world. 
k. 
me gar Write for lilustrated Descriptive Circular, post free. (An alloy of iron and rare earth metals). 
— A. GALLENKAMP & CoO., Ltd., 
19 & 21 SUN STREET, Finsbury Square, LONDON, E.C. 
he 
nial 
ally 
RADIUM BROMIDE. 
— Units. RADIUM APPLICATORS. 
ne By means of these instru- 
plied to external surfaces 
| 
£0 15 2) the body. The whole of the 
9 58 ‘alpha care When the stone is held between thumb and forefinger, 
tact, together with beta and rubbed with the sharp edge’ of a triangular-shaped 
I decig 3° £2 small quantity of file, a veritable stream of highly luminous sparks, often 
ile. = applied with these applica- 
A+ tors has greater effect than or 6 inches long, is emitted. 
—_ 100,000 | 5"0 smillig. £4 00 id a large quantity in a glass A, 
,090 | 30°0 o. = 
$8 Full particulars on (including file), 2, 9 5 9 10, 9 
1,000,000 | 50°O0 | | 
Y |90°0 do. £72 00 application. Post Free. 
N- Rad. 45 | — | miltig. | = 2! Prices according to activity sTION of TABLE of RARE 
Brom. of. Radium and quantity NEW and EXTENDED EDITION o -E o 
a i =| supplied on coating. ELEMENTS, giving full scientific particulars, 6d. 
We supply Spinthariscopes, Electroscopes, Pitchblende, Wille- 
mite, Screens, and to the study of 
adio-activity. ; 
or = ARMBRECHT, NELSON & CO., 
ARMBRECHT, NELSON & CO., Scientific Chemists, 
11 & 73 Duke Street, Grosvenor Square, London, W. 
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E. Leybold’s 


COLOGNE. 


New! New! 


THE GAEDE-PUMP 


with new Porcelain Drum, 
just introduced. 


Unbreakable by sudden admission of air. 


(See Physthalische a Eighth Year. 
No. 23, p. 852.) 


Cuaranteed Vacuum - 0:00001 mm. 


Even when the highest vacuum has been produced, air 
may be suddenly admitted by means of a tap without 
damaging the drum in the slightest. 

This experiment can be repeated any number of times 
at pleasure. ° 

Our new Valve Drums have the great advantage over 
metal drums that they are unaffected by the presence of 
corroding agents, which is not the case when metal is used. 


New Gaede-Pump 
can only be obtained direct from us. 


SELF-RECISTEN IN 


(ELECTRICAL) 


RAIN 
GAUGES, 


THE ‘ WILSON’ 
SELF-REGISTER! 
RAIN GAUGE, 
With Improved Receiver, 
to prevent splashing. 


The ‘WILSON’ 
SELF -RECORDING 
(Electrical) 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart. 


SOLE MAKERS: 


PASTORELLI & RAPKIN, LTD. C2: 


AGTUAL MAKERS OF ALL KINDS OF INSTRUMENTS, 
Contractors to H.M. Government, 
46 HATTON GARDEN, LONDON, EC. 
STANDARD INSTRUMENTS OF ALL —* 


ILLUSTRATED PRICE LIST POST FRE 
*,* We pay carriage and guarantee safe delivery within U.K. = ‘all our 
Instruments. 


The ‘SOHO’ REFLEX CAMERA 


(ENGLISH MADE THROUGHOUT). 


THE PREMIER REFLEX, 


For Quality, Precision, Durability, 
Simplicity, 


We make a speciality of 
REFLEX OUTFITS 


FOR 
NATURALISTS & TELEPHOTO WORK. 


Prices :— ‘ 
Camera, without Lens, but with 3 Double 
Backs— 
}-plate ... 
Write for the 26-page Illustrated Booklet 
of the ‘SOHO' REFLEX 


The‘ Soho’ | Focal- Plane 
(ENGLISH MADE THROUGHOUT). 
COMBINING EXTREME STREN3TH {ND RICIDITY WITH SIMPLICITY IN OPERATION. 

Made of best Mahog- 

covered Morocco. 

hortest Extension, 
3% ins.; Longest, 123 

ins. (in the }- plate size). 


THE ‘SOHO’ 
FOCAL-PLANE 
HAND CAMERA. 
Including Focal-Plane 
Shutter, 3 Double 
Backs (Block Form), in 
Solid Leather Case, 
with Lock and Key, 
and Sling Strap, wit 


@@ NEW ILLUSTRATED CATALOGUE, 
200 pp., Post ree on application. 


*,* We invite Correspondence on all matters relating to Photography. 


MARION & CO. LTD., 


22, 23 SOHO SQUARE, LON » WwW. 


Cc. F. CASELLA & CO., 
MAKERS OF SCIENTIFIC AND SURVEYING INSTRUMENTS 
TO THE BRITISH AND FOREIGN GOVERNMENTS, dv. 


NEW PATENT TOTALIZING ANEMOMETER. 


As the illustration shows, this Anemometer is much easier to 
read than all others, and the observations can be — by the 
most inexperienced person. 


“9a See our NEW LIST OF ANEMOMETERS, AIR METERS “BE 
AND WIND DIRECTION INSTRUMENTS, POST FREE. 


11-145 ROCHESTER ROW, VICTORIA ST., LONDON, S.W. 
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— THE — 


DOLEZALEK ELECTROMETER 


ACOUSTIC OSCILLOGRAPHS. 


Deadbeat. Small Electrostatic 

Capacity and High Insulation. 

Quartz Fibre Suspension. With 

charging arrangement not shown 
in illustration. 


with two spare 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT C2 


PRICE 


£8 5 0 


Delivery from Stock. 


Cambridge Scientific instrument 


CAMBRIDGE, ENGLAND. 


A large stock of 
gramophones, 
phonographs, 
records 
and 
accessories. 


suspensions, 


PATTERN 3 (as figured) consists of a small mirror mounted 
on a pivot and connected to the diaphragm of the sound box by 
a multiplying arrangement. A beam of light falling on this 
vibrating mirror is reflected on to an auxiliary revolving mirror 
and thence on toascreen. The ever varying forms of the result- 
ing curves are of considerable amplitude. They keep strict time 
with the music, and produce most instructive and pleasing effects. 


Price of the vibrating mirror attachment 
fitted to any sound box ... i “ss sas £3 10 Oo 
PATTERN 1. Koenig’s flame adapted to the 
dise talking machine with revolving mirror £2 2 Oo 
PATTERN 2. Koenig’s flame adapted to the 


phonograph ... 
The above prices do not include machines or sound boxes. 


G. BOWRON, 57 Edgware Rd., London, W. 


NEW DESIGNS 


Réntgen Ray and 
High Frequency Apparatus, 


GIVING GREATER FACILITIES 
AND MORE CONTROL. 


For Full Particulars and Prices 
write for our New Price List ‘“‘ E.” 


MARCONI'S 
WIRELESS TELEGRAPH CO., LTD., 
Tyssen Street, Dalston, London, N.E. 


OFFICE : ‘WATERGATE HOUSE, YORK BUILDINGS, ADELPHI, W.C. 
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NEW METALLURGICAL MICROSCOPE. W. WILSON. 
Professor HENBERT JACKSON, = SPECTROMETER. 


King’s College, London, ‘Telescope and prism 


‘ table reading to 
BERTRAM BLOUNT, Esq., F.I.C. min.; clamp and ‘ine 
; adjustment to both, 

This Instrument possesses Rack-motion to tele. 
SEVERAL ENTIRELY NEW FEATURES } scope; prism table 
not hitherto embodied in Microscopes con- adjustable vertically 
structed for the examination of metals and | ~ and horizontally. Ad. 
justable slit to cclli- 


Price - £12 12 O _ mator. Protecied 


circle. In case 
ve . £600 
JAS. SWIFT & _ SON, | Avery large number of these instruments have been soli, 


and have given exceptional satisfaction. 


count noun, 1 BELMONT STREET, LONDON, N.W. 


LONDON, W. 


LIQUID AIR avo LIQUID HYDROGEN. (GLASS BLOWING. 


ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING 
Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- carried out quickly and correctly from rough sketch at Moderate Charges. 

tern, and numbers are in use in University Laboratories and elsewhere in ANY FORM OF GLASS APPARATUS REPAIRED 

various countries. The whole apparatus is neat and compact and its parts DEMONSTRATIONS given here, or at Colleges, &c. 


very easily moved ; the Liquefier, without stand, being a cylinder 17 inches a a 
hig and 8 inches in diameter. H. H ELM, 
t 


begins to liquefy air in from 6 o10 minutes after the admission of air | ACTUAL MAKER of A/L K/NDS of X-Ray, Geissler and other Vacuum 
from 150 to 200 atmospheres p g over alitre of liquid per Tubes, Mercury Pumps, High Frequency Electrodes, &c.  / ist /ree. f 
our. | 
It requires no auxiliary refrigerant and produces a perfectly clear liquid | 


which requires no filtering. | 
The Sarr has only one gauge to watch and one valve to control. 
HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. | 
TRAVERS for use in conjunction with Air-Liquefier. 


For prices and particulars of the above and commercial Crucibles, Scrap, Utensils, Wire, Foil, Residues, &c., 
of the same manufactured under PURCHASED AT HIGHEST PRICES. 
e an ampson patents apply to 
| | THE LONDON REFINING & METALLURGICAL WORKS, Ltd. 
THE BRITISH OXYGEN GCO., Ltd., SCHLUND, Manager), 


F ly B |" 32 CLERKENWELL ROAD, LONDON, E.C. 
ELVERTON STREET. MINSTER. S.W. Assayers, Gold, Silver and Platinum Refiners & Dealers. 


THE SOUTHPORT ENLARGING, COPYING, — 
AND REDUCING TABLE AND EASEL | SIRKBECK 


Enables you to Made in 23 PER CENT. INTEREST 
copy or produce all Bromide ’ | allowed on Deposit Accounts. 

the most perfect paper sizes. | ; Q PER CENT. INTEREST 
by on Drawing Accounts with Cheque Book. 
day- | All general Banking Business transacted. 

quarter-plate —" Cc. F. RAVENSCROFT, Secretarv. 


to 15X12, or 
PHOENIX ASSURANCE COMPANY, LIMITED. 
| 19 LOMBARD STREET, LONDON, E.C. 
most difficult ESTABLISHED 1782. 
scientific The most compact and efficient | Total Assets exceed - £&7.000,000 
subjects. } there "i ot accessory made. | | Claims Paid exceed - &424,000,000 
onan here is nothing else” like it. FIRE. LIFE. ACCIDENT. 


Descriptive Circular Free on Application. 


OLE 
tes of Premium are offered by this office. 
SANDERS & CROWHURST, 71 eeheders neues, London,W. PROMPT AND LIBERAL SETTLEMENTS. 


PROFESSOR F. O. BOWER’S NEW BOOK. 


THE ORIGIN OF A LAND FLORA. 


A Theory based upon the Facts of Alternation. 
By F. 0. BOWER, Sc.D., F.R.S., Regius Professor of Botany in the University of Glasgow. 
Whe numerous 18s. net. 


~ SECOND EDITION READY TO- MORROW. 


AN ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. 


‘ By the late Professor T. JEFFERY PARKER, D.Sc., F.R.S., and Professor W. N. PARKER, Ph.D. 
2 Second Edition. With 167 Illustrations. Crown 8vo. tos. 6d. 


MACMILLAN & CO., LTD., LONDON. 


oe, be DESCRIPTIVE PAMPHLET | _ Workmen’s Compensation, Fidelity Guarantee, Burglary, 
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.ccord ith th dition of the Mikroskopische Physio- 
by Rosenbuseh and E. Wiulfing, we have rearranged SPECIMENS 


,e Collection of Crystal-Models of Wood, which now consists of 
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2 senti 8 of the mi ls described in the book. : : 
:24 models representing 78 of the minerals describe Price £65 0 
jn ‘be same manner our of Objects for Nature Study. 
che petrographically important minerals has been essentially =e fe 
and now comprises 220 thin sections CABINETS & APPARATUS 
Sy manufactured for all branches of Natural 


formerly 120) of 134 different minerals, All the sections are care- 
ully examined as regards their accuracy. Price £19 10 O History. 
Smaller Collection of 170 thin sections. ... wee Price £13 10 O ‘ Specimens preserved and mounted by 
New Crystal-Models of Glass for the demonstration of the symmetry Srat-clase workmen: 


f etching figures, constructed by Prof. Dr. Georg Wulff of d 
Models, 4 Price £3 10 O Full catalogue post free. 


New Model for the deduction of the figure of the faces of the 36 STRAND, LONDON, wW.C. 


iodecahedron and its plane-angles, constructed by 
WATKINS@DONGST 


Hintze of Breslau. Price £1 1 


New Model for the demonstration of the ecircular-sections of the 


t 1 ellipsoid, structed by Prof. Dr. Hintze of Breslau. 
riaxial ellip constru by a «6 


We draw attention to our /I//ustrated Catalogue Sales by Fluction. 
No. 19, and to the supplement to our general catalogue, con- ti a : 
taining new arranged technological and chemical-mineralogical MR — STEVENS be PROPERTY. 
collections; collections of ore deposits; collections for the . J. we vi egs to announce 
demonstration of the weathering of rocks and the forming that SALES are held EVERY FRIDAY, at his Rooms, 38 King 
BE eal Me: Street, Covent Garden, London, W.C., for the disposal of MICRO. 
. SCOPES, SLIDES, and OBJ ECTIVES—Telescopes—Theodolites— 


== x | Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
Dr. P, KRANTZ, pond of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMAN Y. 


niture—Jewellery—and other Miscellaneous Property. 
EsTABLISHED 1833. ESTABLISHED 1833. On view Thursday 1.30 to 5.30 and morning of Sale. 


SAVAGE CURIOSITIES. 
MINERALOGY, GEOLOGY & PETROLOGY. ETHNOGRAPHICAL SPECIMENS. 
Single Specimens and Collections Stock of over 19,000 Specimens of Weapons, Implements, Ornaments, 


| 
| 
for Prospectors, Teachers and Students. Mankind, for sale at very low prices. All objects guaranteed genuine. 
Rock Sections, Well-cut. Fossils from all Formatians. Trophies of genuine old Arms made for Billiard Rooms, Halls, &c., 
Metallic Ores from all Parts. Minerals for Chemical Purposes. | prices from 25s. ; also mounted Horns.—Catalogue of Ethnographical 
| 


Dress, Idols, Musical Instruments, &c., &c., used by all the Races of 


LISTS FREE from— Specimens illustrated with Bromide Photographs, 4d. monthly, 3s. 6d. 
yearly, Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 


JAMES R. GREGORY & CO., Mineralogists, 


139 FULHAM ROAD, SOUTH KENSINGTON, S.W. | 
Telephone No. 2841 Western. Tel. Add., ‘* Meteorites,’ London. 


LIVING SPECIMENS FOR 


PHOTOMICROGRAPHIC & NATURE STUDY 


LANTERN SLIDES. 


TH E M ICROSCOPE. | CATALOGUE ON APPLICATION. 


SPECIAL.—A4 Photomicrograph, at x50 diameters, showing the 
ane § starch grains ina Lumiére Autochrome Plate taken on 
an Autochrome Plate. 10:6 


Cc. BAKER, 244 High Holborn, London. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION | POST FREE, REDUCED PRICE LISTS of all kinds of 


OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. Oval, Round & Rectangular Glass-capped 


The following animals can always be supplied, either living Boxes, Card Trays, Wood Tablets, 


or preserved by the best methods :— d Glass Tubes, : 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- Geologists’ Hammers and Chisels. 


onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, Estimates free for all kinds of Geological, Mineralogical 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Ba anus, Microscopical and Satomeingionl Apparatus. — 
ectens Bugula, Crisia edicellina olothuria, Asterias, Echinus, Wy Ww 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. - J. SHA - 
For prices and more detailed lists apply to 11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 
Biological Laboratory, Plymouth. THE DIRECTOR. (Ten minutes’ walk from Chancery Lane “‘ Tube” Station.) 


NOTICE.—Adovertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor, The telegraphic address of NATURE is “‘ PHuSIS,’’ LONDON. TZelephone—GERRARD, 8830. 


SUBSCRIPTIONS TO “ NATURE.” | CHARGES FOR ADVERTISEMENTS. 
s. d@.| Toatt PracesAsroap:— s. d. | & S. Q 
eur | | *Three LinesinColumn . O 2 uarter Page, or Ha 
Yeurly . Yearly - 110 6 | Per Line after a Column ° - 115 
Hall-yearly - 014 Half-yearly . - 015 6 | One 10 0 HalfaPage,oraCol. 3 5 O 
Quer One Eighth Page, or Quarter — 
Querterly. Quarterly 080 Q . 018 6 Whole Page 6 6O 
(A charge of 6d. is made for changing Scotch and Irish Cheques). * The first line being in heavy type is charged for as Two Lines. 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6a. each, and can be sent post free for 1s. 9d. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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The “Victoria” 
STAND DEVELOPING TANKS. 
PRICES. PRICES. CATA LOG U 


To carry 6 : To carry 12 


Hospital and Dispensary 
Sundries and 
comes || Bacteriological Apparatus 


DIPPERS. F DIPPERS. 


These Tanks are made of hard rolled sheet NOW READY. 


copper, highly polished and lacquered. The 
Dippers are aiso of copper. with a circular hole for 
examining the plate 7 reflected or transmitted 


ligh t. 
1908 Photograph ie € wtatogne now veady and free TOWNSON & MERCER, 
34 CAMOMILE ST., 


JAS WOOLLEY SONS LONDON, E.C. 


VICTORIA BRIDGE, MANCHESTER. 
Chemical & Physical Apparatus ot every descriphion 
CHEMICALS ANO REAGENTS 


THE “ISEN” 
PROJECTION LAMP. 


ons as Illustration, with 
Cord, Connector and Carbons. 


£2 15 OC for 100 volts. 
PRICE... | © tor 240 volts, 
It consumes only 3 amps. 


THE | FORM OF HAND-FED 
RC LAMP. 


ISENTHAL & CO., 
MORTIMER STREET, LONDON, W. 


Contractors to 
The Admiralty, War, India, and Colonial Ofiices, Ec. 


PRISMS CAN BE STEREOSCOPIC Co.’s 
CLEANED Fis 


are undoubtedly the finest ever produced, and have approximately double 
the illumination of other glasses of equal power. 


Supplied in 6 powers. Magnification 6 to 18 Diameters. 


ge THE IDEAL GLASSES FOR NATURAL HISTORY AND 
ASTRONOMICAL PURPOSES. 


Glasses sent on approval for comparison «-n receipt of reference or remittance. 


Write for ILLUSTRATED BOOKLET, No. 6b, free from 
The LONDON STEREOSCOPIC COMPANY, 
106 & 108 REGENT STREET, LONDON, W. 7 


‘Printed by Ricarp CLAY AND Sons, Limtrep, at 7& 8 Bread Street Hill, Queen Victoria Street, in the City of London, and puviished by Macaitt An 
anp Co., Limitzn,at St. Martin's Street, Londor, W.C., and THE MacmiLLan Company, €6 Fifth Avenue. New York.--Ttrurspay, March 19, 19 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


APR © 1908 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘To the solid ground 


Of Nature trusts the mind which builds for aye.’’—WoRDSWORTH. 
$ No, 2004, VOL. 77). THURSDAY, MARCH 26, 1908 [PRICE SIXPENCE 
—R gistered as a Newspaper at the General Post Office.) [All Rights are Reserved. 


NEWTON & CO.’S 
LONG-RANGE|}ADAM HILGER, LTD. 


ELECTRIC Recent Additions 
LANTERN. TO OUR 
List of Instruments. 


NEW QUARTZ SPECTROGRAPHS, giving the whole 
spectrum from W.L. 8,000 to beyond W.L. 2,000 in 
focus on a flat plate. Specimen photographs post 
free on application. The smaller sizes can be de- 
livered from stock ; and all are sent out completely 
adjusted ready for photographs to be taken. 


LITTROW SPECTROGRAPHS FOR SUN-SPOT 
WORK, or for high resolving power in the labora- 
tory. Among the chief features of this type of spec: 
trograph are its simple and convenient form and 
high resolving ‘power. ; Full particulars and Speci- 
men Photog-aphs post free on application. 


Single Long-range Lantern, brass front with 44-in. condensers, and 


extra large front lenses 3 in. in diameter. Complete with the “New 75a CAMDEN ROAD, LONDON, N.W. 


Universal” Hand-feed Arc Lamp in case, £22. 
This Lantern is as efficient as any we can make for showing slides in large Awarded Gold Medal St. Louis Exhibition, 1004. 


halls where electric current is available. Telegrams: Sphericity, London. Telephone: 1687 North, 


3 FLEET STREET, LONDON. 


NEGRETTI & ZAMBRA’S 


PHOTOGRAPHIC LENSES. | |) HORTICULTURAL 
A SIMPLE TREATISE: HYGROMETER. 


By CONRAD BECK and HERBERT ANDREWS. 
1/-,. Post Free 


This somewhat difficult subject is made clear without 
the use of mathematics. 


Rk & J. BECK, Ltd., 68 CORNHILL, LONDON. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY. 


Free on application to 
BRANCHES : 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. | | 45 CORNHILL and 122 REGENT ST, 


LONDON, 


A simple instrument showing, 
without the use of the hygro-. 
metrical tables, whether the dew 
point is above or below freezing. 


Price &1 


Full description sent post free on 
application : 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT. 
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UNIVERSITY OF EDINBURGH. 


Chancellor—The Right Hon. A. J. BALFOUR, M.P., D.C.L., LL.D., &e. 
Rector—Uhe Right Hon. R. B. HALDANE, K.C., M.P., LL.D., &c. 


Principal and Vice-Chancellor—Sit WILLIAM TURNER, 
K.C.B., D.C.L., LL.D., D.Sc., M.B., &c. 


Secretary of Senatus—Prof. Sir LUDOVIC J. GRANT, Bart., B.A., 


The SUMMER SESSION extends from the beginning of May to the 
end of July; the WINTER SESSION begins at the beginning of 
October, and closes about the end of March. 


The University embraces SIX FACULTIES, viz. ARTS, SCIENCE, 
DIVINL'Y, LAW, MEDICINE AND SURGERY, and MUSIC, in 
all of which full instruction is given and Degrees are conferred. There are 
many different avenues to the ARTS DEGREES, the graduation subjects 
embracing English, History, Modern Languages, Science, &c., besides 
Ancient Languages, Philosophy, Mathematics, &c. ; and it has been shown 
by successes of Edinburgh students in the Civil Service Examinations that 
it is possible to combine study for Degrees in Arts, Science, or Law with 
preparation for this and other special Examinations. In addition to the 
Ordinary and Honours Degrees in Arts, the ay Degrees of D.Litt., 
D.Phil., and D.Sc. are conferred. Education in Military subjects is given 
in connection with the Scheme of allotment of Army Commissions to 
Graduates of the University. Degrees in SCIENCE (B.Sc. and D.Sc.) 
may be taken in PURE SCIENCE, ENGINEERING, and in PUBLIC 
HEALTH, and the Degree of B.Sc. in AGRICULTURE and in 
FORESTRY. There are fully equipped Science Laboratories, and other 
necessary appliances, in all these Departments. The curriculum in 
DIVINITY affords a thorough training in theological subjects, and in 
Hebrew, Arabic, and Syriac. The Degree of Bachelor of Divinity (B.D.) 
is conferred. The LAW Faculty, besides furnishing the professional 
ey necessary for those intending to practise in Scotland, contains 
Chairs in Jurisprudence and Public International Law, Constitutional 
Law and History, Roman Law, and Political Economy, and Lectureships 
in International Private Law and Administrative Law, and is thus 
adapted for students preparing for the Civil Service Examinations, and for 
legal, political, and administrative appointments generally. The Degrees 
of Bachelor of Laws (LL.B.) and Bachelor of Law (B.L.) are conferred. 
The Faculty of MEDICINE has a full curriculum in Medicine and Sur- 
gery, and is equipped with very extensive Laboratories and all other 
necessary appliances for Practical Teaching. Ample facilities are afforded 
for Clinical Instruction at the Royal Infirmary, Maternity Hospital, Royal 
Hospital for Sick Children, Hospital for ieindlens Diseases, and Royal 
Asylum for the Insane. Four Degrees in Medicine and Surgery are con- 
ferred by the University, viz. Bachelor of Medicine (M.B.), Bachelor of 
Surgery (Ch.B.), Doctor of Medicine (M.D.), and Master of Surgery 
(Ch. M.), and these Degrees qualify for practice throughout His Majesty's 
dominions, and for admission to the Naval, Military, and other Public 
Medical Services in the United Kingdom. A DIPLOMA IN TROPICAL 
MEDICINE AND HYGIENE (D.T.M. and H.) is conferred on Gradu- 
ates in Medicine of the University, and a University CERTIFICATE IN 
TROPICAL DISEASES is also conferred on qualified Medical Prac- 
titioners who have attended Courses in the University on_ Practical 
Bacteriology and Tropical Diseases. In MUSIC there is a full course 
of study for graduation, and the Degrees of Mus.B. and Mus.D. are 
conferred, 

ty Fences | Staff consists of 41 Professors, 49 Lecturers, and over 
5°. A and D rators. The annual amount available for Fellow- 
ships, Scholarships, Bursaries, Prizes, &c., is about £18,500. Facilities are 
afforded for research in scientific and other subjects. 


Women may attend the classes in Arts, Science, Divinity, Law, and 
Music, and they are admitted to graduation in Arts, Science, Law, 
Medicine, and Music, the training for Degrees in Medicine being afforded 
by weil equipped extra-academical Schools. 

Information regarding Matriculation, the Curricula of Study for Degrees, 
&c., the Examinations for Fellowships, Scholarships, &c., may be obtained 
from the DEANS oF THE FacuLTiEs, or from the CLERK OF SENATUS; 
and full details are given in the University Calendar, published by JAMES 
Tun, 55 South Bridge, Edinburgh—price 3s. 4d. by post. 


The Preliminary and Degree Examination Papers in each of the Faculties 
are also published by Mr. James Tun, viz. Arts and Science Preliminary 
Papers and Bursary Papers, 1s. ; Medical Preliminary Papers, 6d. ; Degree 
ts.; Science, Divinity, Law, Medicine, and Music, 

each. 


By Authority of the Senatus, 
L. J. GRANT, Secretary of Senatus. 


THE GROCERS’ COMPANY’S 
SCHOLARSHIPS. 


With the object of encouraging original research in Sanitary Science the 
Grocers’ Company offer 1'WO SCHOLARSHIPS, each of £300 a year, 
with an allow: nce to meet the cost of apparatus and other expenses in con- 
nection with the work, tenable for one year, but renewable for a second or 
pone Free subject to the conditions of the scheme under which they are 
established. 


The next election will take place in May, 1908. 
There will probably te one vacancy. 


Applications must be sent in before April 1 to the CLERK of the Grocers’ 
Company, Grocers’ Hall, London, E.C., from whom a form of application 
and further information may be obtained, 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 


Courses of Study under Recognised Teachers of the University oj 
Lendon for Degrees in Science and in Arts. 
A. McKenzig, Ph.D., D.Sc., M.A. 


Chemistry... H. Wren, Ph.D. M.A. 
. GrirFitus, D.Sc. ; D. Owen, B.A., B Sc. 
Physics .. { B. W. Crack, B.Sc. 


D. T. Gwynne-VauGuan, M.A. 
H. W. Untuank, B.A., B.Sc. 
. W. Evans, D.Sc. ; A. M Davigs, D.Sc. 
. H. Smart, M.A.; C. V. Coarss, 
F. A. Wricut, M.A. ; G. S. Ropertson, 
V. E. Kastner, B.és.L. 
Germar .... E. L. Mitner-Barry, M.A. 
G. 


Botany ... 
Zoology ... one 
Geology ... 
Mathematics... 
Classics ... 


Geography CuisHoLm, M.A., B.Sc. 
History ... SeccomsgE, M.A. 
Logic G. ArmitTaGe-SmiTH, M.A., D.Lit. 
Economicss Rankin, M.A. 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 
Calendar 3d. (post free sd.), on application to the Secretary. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


R. LYDEKKER, Esq., F.R.S., wilt on Thursday next, April 2, at 
Three o'clock, begin a Course of Two Lectures on (1) “‘ THE ANIMALS 0) 
Arrica”; (2) “fue ANIMALS oF SouTH America.” Subscription to 
this Course, Half-a-Guinea ; to all the Courses in the Season, Two Guineas. 

Tickets may be obtained at the Office of the Institution. 


UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN that on WEDNESDAY, June 17 
next, the Senate will proceed to elect Examiners in the following depart- 
ments for the year 1908-09. 

MATRICULATION EXAMINERSHIPS. 

The Examiners appointed will be called upon to take part in the three 
Examinations of the year. The remuneration of each Examinership con- 
sists of a Retaining Fee for each Examination, and a vo vata payment for 
Papers set, Answers marked, and Meetings attended. Full particulars cay 
be obtained on application to the Principal. 

1. English. 
2. Mathematics (Elementary and more Advanced). 
3. Latin. 


. Ancient History. 
. Modern History. 

to. Logic. 

11. Physical and General 

12. Geometrical and Mechanical wing. 

13. Elementary Chemistry. 

. 14. Elementary Botany. 
In each of these subjects there are two Examiners ; but in each case one 
of the present Examiners is eligible, and offers himself for re-election. 


6. 
7. Elementary Physics. 
8 
9 


Candidates must send in their names to the Principal, with any 
attestation of their qualifications they may think desirable, on or before 
WEDNESDAY, APRIL 15. _ If testimonials are submitted, three copies 
should be forwarded. Original testimonials should not be sent. If more 
than one Examinership is applied for, a separate complete Application must 
be forwarded for each. (It is particularly desired that no application of 
any kind be made to individual Members of the Senate.) 

By Order of the Senate, 


University of London, ARTHUR W. RUCKER, 
South Kensington, S.W. Principal. 
arch, 1908. 


(UNDER THE AUSPICES OF His MajEsTy’s GOVERNMENT.) 
THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 

(UNIVERSITY OF LONDON.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


The next SESSION commences on FRIDAY, MAY 1, 1908. 
For Prospectus, Syllabus and other particulars apply to the Secretary, 
P. J. MicuEtu, C.M.G., Seamen’s Hospital, Greenwich, S.E. 


THE COOPER RESEARCH 
LABORATORY, BERKHAMSTED. 


EXPERIMENT ASSISTANT wanted in the BIOLOGICAL 
DEPARTMENT to carry out experiments with Insecticides, Fungicides, 
&c. Some practical knowledge of agriculture essential. For further par- 


ticulars appl 
THE DIRECTOR. 


West: 


Princi 
Tuto 


Rapid 


Intenc 
Burlin 


now vé 
Salary 
from w 
1908. 


a Gent 
museul 
qualifie 
CURAT 


s 


Scholar 
A 


Agricul 
are 


4 
2 

Re 
quire 
be cay 
sete 
LL.D. 
annus 
— 
| 
| 

| 
| 
| 

TI 
The 
ING 
Full 
SITY, | 
| 
| 
TH 
The 
I 

4. Greek. 

5. French. 
| 

te 
4 
if 
Boi 
Z06 
Pi 
Che 
Ph 
i 
in the } 

T 
and Ma 
Kingd 
— 
: 


2, at 
OF 
ion tu 
jineas. 


three 
con- 
nt for 
rs can 


one 


ary, 


MARCH 26, 1908] 


NATURE 


CEYLON. 
GOVERNMENT TRAINING COLLEGE, 
COLOMBO. 


Reyuired immediately, a LECTURER. He must be unmarried and 
not more than 30; trained teacher with secondary school experience ; re- 
quired mainly to teach Mathematics and Elementary Science, and should 
be capable of teaching ordinary English subjects. Salary, on three years’ 
agreement, £300-25-£ 350 a year, without quarters. 

If subsequently placed on pensionable establishment, salary will rise 
annually by £25 to £400. 

Applications must be marked ‘‘C. A.,” and sent by March 31 to THE 
SeckETARY, Board of Education, St. Stephen’s House, Cannon Row, 
Westminster, S. 


BURLINGTON 
CORRESPONDENCE COLLEGE. 


Principal :—Mr. J. Cuarieston, B.A. (Honours, Oxon. ; and London). 
Turoxs :— Highly qualified staff of Graduates of London, Oxford, Cam- 
bridge and Dublin Universities. 
Rapid Preparation for 
Matriculation, B.A., B.Sc., L.L.A., A.C.P., and other Uni- 
versity and Professional Examinations. Individual attention. 
Single subjects if desired. Residence abroad no impediment. 
Intending Candidates should write with full particulars to THe PrincipPat, 
Burlington Correspondence College, Clapham Common, London, 


THE UNIVERSITY OF LIVERPOOL. 


The Council invite applications for the CHAIR of CIVIL ENGINEER- 
ING which has recently been established in the Faculty of Engineering. 

Full particulars may be obtained from the REGIsTRAK OF THE UNIVER- 
siry, to whom applications, with 12 copies of testimonials and references, 
should be sent, on or before May 15, 1908. 


THE UNIVERSITY OF LIVERPOOL. 


The Council invite applications for the 
LECTURESHIP IN EXPERIMENTAL PSYCHOLOGY 
now vacant. Duties to begin at the commencement of the Summer Term. 
Salary, £150. Applications should be in the hands of the REGISTRAR, 
from whom further particulars may be obtained, not later than March 31, 
1908. 


TO MUSEUMS. 


Appointment as CURATOR or ASSISTANT DIRECTOR required by 
a Gentleman at home or abroad with over 13 years’ home and colonial 
museum experience. Expert Osteologist; Taxidermist, &c., &c., fully 
qualified in all branches of museum work. Highest references.—Apply to 
Curator, c/o NATURE. 


(An alloy of cerium, lanthanum, and other 
rare earth metals. with about 30 % of iron). 


When the stone is held between thumb and forefinger, 
and rubbed with the sharp edge of a triangular-shaped 
file, a veritable stream of highly luminous sparks, often 


5 or 6 inches long, is emitted. 


Price (including file), 2:9 5/9 10/9 


Post Free, 


ELEMENTS, giving full scientific particulars, 
6d. post free. 


ARMBRECHT, NELSON & CO., 
Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, We 


("a and EXTENDED EDITION of TABLE of RARE 
is 


Wanted for next term, an Assistant in the 


Physics Laboratory. Suitable post for one working for a Science 
Light work.—Apply the Modern School, 
edford. 


SCIENCE TUTOR Wanted; Army Pupils ; 
Chemistry, Physics. Salary, £200. 1co Mathematical and Science 
Tutorships Vacant. Salaries, £2co to £100. No fee till placed.— 
OrELLANA & Co., 80 Wigmore Street, W. 


For other Scholastic Advertisements, see pages ccxlii and ccxliv. | 


SECOND-HAND BOOKS at Half Prices!! 


New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, MATHEMATICS, and NATURAL 
HISTORY, and for all Examinations (Elementary and Advanced). 
Sent on approval. Lists free. State wants. Books bought ; best prices 
given.—W. & G. Foye, 135 Charing Cross Road, London, W.C. 


UNIVERSITY OF ABERDEEN: 


Botany «. oe «» Professor J. W. H. Trait, M.D., F.R.S. 
Zoology ... «+ Professor J. ARTHUR THomson, M.A, | 
Physics ... ase Professor C. Niven, D.Sc., F.R.S. 
Chemistry Professor F. R. Japp, LL.D., F.R.S. } 
-luatomy Professor R. W. Retp, M.D., F.R.C.S. } 


Professor J. A. M.D. 


Physiology 
Professor J. THEopoRE Casn, M.D., F.R.S. 


Materia-Medica 


Kingdom. 


FACULTY OF MEDICINE. 
SUMMER SESSION, 

The SUMMER SESSION commences on TUESDAY, APRIL 28, and closes on FRIDAY, JULY 10. 
The Faculty of Medicine embraces the following Twelve Chairs from which instruction is given in all the main departments of Medical Science :— 


The total cost of the whole curriculum, including Hospital Fees, Class and Matriculation Fees, and Degree Fees, is usually about £150. 
Scholarships, Fellowships, and Prizes to the number of fifty and of the annual value of £1180, may be held by Students in this Faculty. 


A Prospectus of the Classes, Fees, &c., may be had on application to the SECRETARY. 


FACULTY OF SCIENCE. 


, The subjects included in this Faculty are:—Mathematics, Natural Philosophy, Chemistry, Botany, Zoology, Geology, Anatomy, Physiology, 
Agriculture, Agricultural Chemistry, Veterinary Hygiene, Agricultural Botany and En c 

are :—Bachelor of Science (B.Sc.), B.Sc. in Agriculture, and Doctor of Science (D.Sc.). A Diploma in Agriculture is also granted. 

The University also grants Degrees in Arts, Law, and Divinity, particulars of which may be had on application to the SecRE TARY. 


1908s. 


Pathology ... Professor D. J. Hamitto0n, M.B.,LL.D., F.R.S 
Forensic Medicine — Professor MattHeEw Hay, M.D. 


Public Health 
Professor ALEx Ocston, M.D., LL.D. 


Surgery. 
mR Professor D. W. Fintay, M.D., LL.D., 
Medicine me { F.R.C.P 


Midwifery Professor WILLIAM STEPHENSON, M.D. 


. Instruction is also given in special departments of medical practice by Lecturers appointed by the University Court. Clinical instruction is obtained 
in the Royal Infirmary, Royal Asylum, Sick Children’s Hospital, City (Fever) Hospital, &c., &c. 

The Degrees in Medicine granted by the University are :—Bachelor of Medicine (M B.), Bachelor of Surgery (Ch.B.), Doctor of Me dicine (M.D.), 
and Master of Surgery (Ch.M.). A Diploma in Public Health is conferred, after examination, on Graduates in Medicine of any University in the United 
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UNIVERSITY COLLEGE, BRISTOL. 
FACULTY OF MEDICINE. 


The SUMMER SESSION commences on APRIL 30. 

This College is the only Institution in the West of England which pro- 
vides a complete Medical Curriculum. 

The lectures and instruction given in the Faculty of Arts and Science are 
adapted to the Preliminary Scientific Examination of the University of 
London and the Preliminary Science Examination of the Conjoint Board ; 
and Students can complete in Bristol the entire course of study required 
for the Medical and Surgical Degrees of the University of London, the 
Diplomas of the Royal College of Physicians of London and the Royal Col- 
lege of Surgeons of England, and of the Apothecaries’ Society of London. 

Women are now admitted to all parts of the Medical Curriculum on the 
same terms as men. uf 

Acomplete Dental Curriculum is also provided (see separate advertise- 
ment). 

Students of the College are admitted to the Clinica! Practice of the 
Bristol Royal Infirmary and the Bristol General Hospital conjointly. 

The Infirmary and the Hospital comprise between them a total of 470 
beds; and both have very extensive Out-patient Departments, Special 
Sagenate for the Diseases of Women and Children, and of the Eye, Ear, 
and Throat, besides large Out-door Maternity Departments, and Dental 
Departments. 

Students of the College also have the privilege of attending the practice 
of the Bristol Royal Hospital for Sick Children and Women, containing 
104 beds, and that of the Bristol Eye Hospital with 40 beds. The total 
number of beds available for Clinical Instruction is therefore 614. 

Fever Hospital Practice is attended at the Hospitals for Infectious 
Diseases, of the Sanitary Authority of the Corporation of Bristol; and 
Lunatic Asylum Demonstrations at the City and County Lunatic Asylum, 
Fishponds. 

Very exceptional facilities are thus afforded Students for obtaining a 
wide and thorough acquaintance with all branches of Medical and Surgical 
work. Each Student has the opportunity of persorally studying a large 
number of cases, and of acquiring practical skill in diagnosis and treatment. 

Fee for Entire Curriculum, including Hospital 
Practice, 133 Guineas. 

If the Composition Fee has not been paid, Perpetual Medical and Surgical 
Practice, 20 Guineas each. Fever Hospital Practice and Lunatic Asylum 
Demonstrations, 3 Guineas each. 

SCHOLARSHIPS AND Prizes.—Numerous valuable 
Prizes are offered for Competition. 

MEpicaL.—ENTRANCE SCHOLARSHI’, value £75. 

Specitat Six Monrus’ Course ror Dirtoma 1n Pusitic HEAtTH.— 
Fee, 25 Guineas. 

Mepicat Lisrary.—Students have the use of a large and important 
collection of books, consisting of over 20,000 vols. 

Prospectus and all particulars may be obtained on application to JAMES 
 -algimmeae Registrar and Secretary, or to EDWARD FAWCET , M.D., 

ean. 


Scholarships _and 


UNIVERSITY COLLEGE, BRISTOL. 
DENTAL DEPARTMENT. 
PROFESSORS AND LECTURERS. 


Physics ... { A. Cuarrock 

Chemistry Lecturer, . FRancis,D.Sc.,P) D. 

Dental Anatomy and Physio- { L. Dow.inc, M.R.C.S 
logy, Dental Histology ... Demonstrator, F. W. Perry, L.D.S. 


¥-4.S., ¥.G.S. 
Lecturer, Professor I. WALKER-HALL, }\\.|) 
{ Demonstrator, Carey F. Coomss, M.D. 
ental Metallurgy, Practical | 
Dental Metallurgy... Lecturer, J. W. McBatn, M.A. 
ACKLAND, 


Practical Lecturer, W. R. M.R.CS, 
L.D.S 


Dental 
Dental Surgery... .D.S. 
Dental Mechanics, Practical { Lecturer,C. A. Hayman, M.D.,F.R.C.S.| , 
Dental Mechanics ... LAS. 
Dental Materia Medica Lecturer, 0. C. M. Davies, B.Sc., F.1.C 
Professor, E. Fawcett, M.D. 
Demonstrators, W. H. A. ELLiorr, 
B.S.; C. B. Goutpgn, M.A., M.b., 
M.C., F.R.C S. 
A. F. Sraniey Kent, MA. 
F.L.S., F.G.S. 
{ Professors, F. H. EpGewortn, M.D., B.C., 
B.A, D.Sc; J. Crarke, 
M.A., M.D., F.R.C.P. 
{ Professors, J. SWAIN, M.S., F.R.C.S.; 


Surgery, 


Anatomy, Descriptive and 
Practical 


Physiology 
Medicine 


Surgery ... C. A. Morton, F.R.C. 


OPERATIVE DENTAL SURGERY. 
The OPERATIVE DENTAL SURGERY is conducted in the Den'‘a! 
Department of the Bristol Royal Infirmary, under the charge of 
Tue DENTAL SuRGEON, 
Tue Assistant DENTAL SURGEON, 
Tue DENTAL ASSISTANTS, AND 
Tue Dentat AN:STHETISTS. 

A Laboratory has been established in the College buildings, in which the 
details of mechanical dentistry can be learned, under the tuition of a skilled 
mechanic, supervised by the Dean and the Dental Staff, and there is also a 
Laboratory for Dental Metallurgy. 

The whole training necessary for the Dental Diploma may, therefore, now 
be undergone at the College. vane 


For the whole course, 140 Guineas. 
For Mechanical Dentistry, 75 Guineas. 
For the curriculum subsequent to Mechanical Dentistry, 75 Guineas. 
For further particulars apply to the or THE MEpICAL Facucty 
or to the REGISTRAR OF UNIVERSITY COLLEGE. 


RADIUM BROMIDE. 


Units RADIUM APPLICATORS. 
3 adi By means of these instru- 
ments Radium can be ap- 
© v'002}1gramme £ 0 15 9/22 the body. ‘Ihe whole of the 
“alpha” rays (957) are 
240 ds. £3 brought into direct con- 
1,000 | | do. £12 00/5 tact, together with beta” 
3,009 o'15 | 1 decig. £ 3120/28 and “gamma” rays. A 
5,000 0°25 do. £4160/2: small quantity of Radium 
10,0co 1centig. £1 50 applied with these applica- 
20,000 1°O da. £ 2100/22 tors has greater effect than 
100,000 5°0 , smillig. £4 3 large quantity in a glass 
s00,600 | | do. £8 OOlss tube, vulcanite, or alumi- 
600,000 30°09 | do. | £24 00/2° niumcell. 
1,000,000 | §0°0 do. £40 O0/2E Full particulars on 
1,800,000 goo | £72: = application. 
PURE os > 
Rad abc. 1 millig a 2 Prices according to activity 
son &2 of Radium and quantity 
supplied on coating. 


We supply Spinthariscopes, Electroscopes, Pitchblende, Wille- 
mite, Sereens, and everything appertaining to the study of 
Radio-activity. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 


71 & 73 Duke Street, Grosvenor Square, London, W. 


ZOOLOGICAL MODELS. 


_ Greatly enlarged, dissectable models of a number of species, includ- 
ing Carabus, Gryllus, Gryllotalpa, Culex, Apis, Locusta, Mantis, 
Dysticus, Epeira, Unio, &c. ‘These are selected from the productions 
of the best makers of such material, and are offered at the original 
prices. 

Write for List. 


ROBERT BROGDEN, 28 Colville Square, London, W. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 GROSS STREET, MANCHESTER. 


@Qoods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 


FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on applieation. 

‘elegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


DENT’S ASTRONOMICAL CLOCKS, 


SIDEREAL OR MEAN TIME CLOCKS FOR OBSERVATORIES, £21 & UPWARDS. 


Ea Nature says: ‘‘Messrs. E. Dent & Co. have lately 
| introduced a new astronomical clock which should find its 
way into many observatories where an accurate instru- 
ment is required at a moderate cost. For thesum of £21 
they supply a clock witha ro-inch dial, dead-beat escape- 
ment, and wooden rod seconds pendulum in a solid ma- 
a a | case ; and after examining the instrument we have 
no hesitation in pronouncing it a marvel of cheapness. 


E. DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 
By Special Appointment to H.M. the King. 
Makers of the Great ee Clock, Big Ben. Makers of the 
| tory, Greenwich, and the Principal 
| Observatories throughout the World. 

Only Addresses— 

61 STRAND, 
And 4 ROYAL EXCHANGE, 


LONDON. 
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NOW JOURNAL OF ANATOMY AND 
JOURNAL OF THE ROYAL PHYSIOLOGY. 


ANTHROPOLOGICAL INSTITUTE. Conpucrep sy SIR WILLIAM TURNER, K.C.B., 
ALEX. MACALISTER, D. J. CUNNINGHAM, 


Vol. XXXVII. JULY—DECEMBER, 1907. ARTHUR THOMSON, ARTHUR KEITH. 


Contents :— 
Vol. XLII. Part III. April, 1908. 
On a series of Skulls from a Carmelite Burying-Ground at Bristol. Convince: om ee 
' Bepvog.—Hindu and Muhammadan Birth Observances in the Punjab. Al 
A. Rose.—A Note on the Efik and Ekoi Tribes of the Eastern Province exander Low, M.B._ Human Embryo of 13-14 Mesodermic Somites.— 
«’ Southern Nigeria. J. PARKINSON.—The Native Tribes of South-East | Professor G. Elliot Smith, F.R.S. Anatomy of the Pelvis, with ——— 
Australia. A. W. Howitt.—Australian Group-Relationships. A. W. Reference to the Fascie and Viscers! Supports. Part 11.— H. 
}-owitr. The Aborigines of Sungei Ujong. F. W. Kxocker.—Report Duckworth, M.D. The Brains of Natives of Australia.— Marion Radford. 
co the Ethnology of the South-Eastern Tribes of Vancouver Island, British Development of the Spleen.—David Forsyth, M.D. Comparative Anatomy 
(olumbia. C. Hiti-Tour.—Memoir on the Pignientation Survey of | Of the Thyroid and Parathyroid Glands. Part II1.—Douglas G. Reid, M.B. 
scotland. J. Gray.—Prehistoric Antiquities from the Antilles, in the | 1mperfect Torsion of the Intestinal Loop.—J. Ernest Frazer, F. R.C.S. 
| ritish Museum. T. A. Jovce.—Miscellanea.—Title and Contents.— | Human Hypothenar Muscles.—Evelyn John Evatt. The ee. 
Sudaee Strickland Goodall. Two Cases of Hermaphroditism.—S. A. Smith, M.B. 
250 PAGES WITH 35 PLATES AND ILLUSTRATIONS IN THE TEXT. Fusion of the Semilunar and Cuneiform Bones.—Anatomical Notes. 
Now Ready. Price 6s. 


Price 15s. net. Annual Subscription, 21s. post free. 
Lonpon : THE ROYAL ANTHROPOLOGICAL INSTITUTE, LONDON: CHARLES GRIFFIN AND COMPANY, LTD., 
3 Hanover Square, W.; OR THROUGH ANY BOOKSELLER. EXETER STREET, STRAND. 


JUST PUBLISHED. Third Edition, ay Revised, with much new matter, pom 6 Coloured Plates and 128 Hlustrations 
n the Text. 8vo. Price 12s. 6d. net 


THE PRACTICAL STUDY OF MALARIA AND OTHER 


BLOOD PARASITES. 
By J. W. W. STEPHENS, M.D.Cantab., D.P.H., and S. R. CHRISTOPHERS, Capt. I.M.S. 


Including Malaria Parasites, Blackwater Fever, Heemamcebide, Hzmogregarinz, Piroplasmata, Trypanosomidz, Spirocheetze, 
Leishman-Donovan Bodies, Yellow Fever, &c. ‘The identification, anatomy, and dissection of Mosquitoes, Ticks, Tsetse Flies, &c. 
WILLIAMS & NORGATE, 14 HENRIETTA STREET, COVENT GARDEN, LONDON, W.C. 


TLEwIS, PUBLISHER & BOOKSELLER. 


136 | COMPLETEST STOCK of TEXT-BOOKS and RECENT 
SCIENTIFIC LITERATURE. 
( Gower St., Agent for the Examination Papers of the University of London. | 
( London, w.c. SCIENTIFIC & MEDICAL CIRCULATING LIBRARY. 
Telegrams : Telephone: ANNUAL SUBSCRIPTION from ONE GUINEA. 


“ Publicavit, London.’ 10,721 Central. | Detailed Prospectus, with List of over 500 Recent Books, on application. j 


SOME RECENT CONTRIBUTIONS TO “NATURE.” 


Among the articles which have appeared in recent issues of ‘‘ Nature’’ may be mentioned :— 
“The Botanical Institute of the University of Bonn” (with portrait of Prof. E. 
Strasburger), by Prof. D. M. Mottier (February 6); “Is Mars Habitable?” by 
Dr. W. J. S. Lockyer (February 13); “Notes on Ancient British Monuments,” by 
Sir Norman Lockyer, K.C.B., F.R.S. (February 20 and-March 5); ‘‘ Sectional Addresses 
at the Chicago Meeting of the American Association" (February 20); “‘ The 
Sun and the Clock" (February 20); ‘“‘ Planetary Photography,” by Prof. P. Lowell 
(February 27); ‘‘ Recent Advances in Radio<activity,” by Prof. E. Rutherford, F.R.S. 
(March 5); “‘Experiments on Screw Propellers” (March 5); Ancient Egyptian 
Burial Customs,” by H. R. Hall (March 12); ‘‘ Sleeping Sickness,” by J. W. W. S. 
(March 12); “‘The Use of Gyrostats,” by Prof. J. Perry, F.R.S. (March 12); “On the 
Physical Aspect of the Atomic Theory,” by Prof. J. Larmor, Sec.R.S. (March 12). 

Any of the Nos. can be obtained from the Publishers at 64d. per copy. 
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RADIUM ON HIRE 
” i” Wray, stand, sl tion, ” Student, mahogany stan 
ray, altaz. stand, eyepieces, yy and claw 

nder, &c., Ss 
Lectures and Demonstrations Arranged on _ 
Radium, X-Rays, or Wireless Telegraphy. eyepieces, £20. Many others, all sizes and makers. 

Town or Country. Also Portable and Naval Telescopes, Prism Binoculars, 


RADIUM MICROSCOPES, Microseapes, 


Complete with Radium, 2/6 and 7/6 each. SCIENTIFIC INSTRUMENTS BOUGHT, EXCHANGED AND REPAIRED. 


These are SELF-LUMINOUS in the dark, showing splendid 
Seintillations. 
Pitchbiende Scintilloscopes, ... . 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each. TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 


F, HARRISON GLEW (fatiogrert ner ’ ped MSS. (Classical Tripos, Intermediate Arts, Cambridge Highe: 


1). Modern Languages. Research, Revision, Translation, Short- 


1 ham Rd., London, S.W. hand. Dictation Room. The Cambridge Type-writing Agency, 
268: 10 Duke Street, Adelphi, W.C. 


A. CLARKSON & CO., 63 Farringdon Road, London. 


Telephones : 1787 Hop and 3117 Hop. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. STUDENTS’ 
SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY. 


ELECTROMETER, NEW PATTERN. 


S56 CHARING CROSS ROAD, LONDON, 


NATURE SERIES. 


Crown 8vo. Crown 8vo. | 
POPULAR LECTURES and AD- “TIMBER, and some of its DISEASES. 
DRESSES. | By Prof. H. M. WARD, M.A. Illustrated. 6s. 


By Lord KELVIN, F.R.S. In Three Vols. | 
Vol. I. THE CONSTITUTION OF MATTER. DISEASE IN PLANTS. 


Second Edition. 7s. 6d. By Prof. Ii. M. WARD, M.A. 7s. 6d. 
Vol. II. GEOLOGY AND GENERAL PHYSICS. 


7s. 6d. FLOWERS, FRUITS, and LEAVES. 
Vol. III. PAPERS ON NAVIGATION. 75.64 | Lord AVEBURY, F.R.S., D.C.L., LL.D. Illustrated. 
On LIGHT. icine 


The Burnett Lectures. By Sir GEORGE GABRIEL | i 
STOKES, F.R.S. Three Courses. I. ON THE NATURE ON BRITISH WILD FLOWERS, 


oF Licut. II. On LiGut As A MEANS OF INVESTIGA- | CONSIDERED in RELATION 
TION. III. ON BENEFICIAL EFFECTS OF LIGHT. 7s. 6d. to INSECTS. 


SOUND: a SERIES of SIMPLE, | By Lord AVEBURY, F.R.S., D.C.L., LL.D. Illustrated. 
ENTERTAINING, and INEX.| “™ 
PENSIVE EXPERIMENTS. THE ORIGIN and METAMOR. 
By A. M. MAYER. 3s. 6d. PHOSES of INSECTS. 


A CENTURY of ELECTRICITY. 


By T. C. MENDENHALL. 4s. 62. 
ARE THE EFFECTS OF USE AND 
The CHEMISTRY of PHOTO-) DISUSE INHERITED? 


GRAPHY. 
By Prof. R. MELDOLA, F.R.S. Illustrated. 6s. 


An Examination of the View held by Spencer and Darwin. 
By W. PLATT BALL. 3s. 6d. 


| 
MACMILLAN AND CO., LTD., LONDON. 
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‘A NEW SYSTEM OF GEOLOGY. 


With Archzological Proofs of the Destruction of the 
World by Water and Fire. 
By MARY SALTER. 10s. net. 

The book founds a new School of Geology and Archeology. It contains 
justrations of the Babylonian and Alexandrian keys to oral traditions 
¢-ciphered by the authoress and found to be the earliest known form of the | 
t:ebrew Scriptures. | 


SIMPKIN, MARSHALL & CO. 


Crown 8vo. 108 pages. soillustrations. Price 1s. 
. Set of Models of Ear, 10s. 6d. 


| 

SOUND AND RHYTHM, | 

r By W. EDMUNDS, M.A. (Cantab.). 

“ This is an admirable little book. The elements of physiological acous- | 

tics are described with remarkable lucidity and accuracy, and there isa 
-ealth of illustration both in the text and in the diagrams.” —WVasure. 


BAILLIERE, TINDALL & CGX, | 
8 Henrietta Street, Covent Garden, London, W.C. | 


. Sales by Auction. 
SALES OF MISCELLANEOUS PROPERTY. 
MR. J. C. STEVENS begs to announce 
oe SALES are held EVERY FRIDAY, at his Rooms, 38 King 
Street, Covent Garden, London, W.C., for the disposal of MICRO. 
SCOPES, SLIDES, and OBJECTIVES—Telescopes—Theodolites— 
Levels—Electrical and Scientific Instruments—Cameras, Lenses, and 
all kinds of Photographic Apparatus—Optical Lanterns with Slides 
and all Accessories in great variety by Best Makers—Household Fur- 
niture——Jewellery—and other Miscellaneous Property. 
On view Thursday 1.30 to 5.30 and morning of Sale. 


SECOND-HAND MICROSCOPES. 
A large variety of Students’ and Bacteriological Stands by Beck, Swift, 
Watson, and other well-known makers. 


SECOND-HAND TELESCOPES. 


4}-in. Equatorial by Cooke, with driving clock, on iron column, £75. 
3-in. Grubb Equatorial, £12 10s.; 4-in., £25; 3}-in., £9 15s. ; 3-in., 
95s. &c. Also Portable (Tourist) Telescopes. 
CLARKSON’S SECOND-HAND OPTICAL MART, 
338 HIGH HOLBORN, LONDON (Opposite Gray’s Inn Rd.). 


-The only Effective and Economic Method= 
of “WEIGHTING” and LAYING the 


(See the Official Memorandum on the Cleansing & Disinfecting of Schools) 


Is to USE FLO R I GE N E eat 


(Awarded Bronze Medal of the Royal Sanitary Institute) 
On all School, Laboratory, and other Floors 
During the EASTER and following VACATIONS 


Three times a year only, as each application is effective 
for two to four months or longer, according to wear. 


No Serubbing or Sprinkling necessary. 
Books, Furniture, Apparatus, &c., seldom require Dusting 
or Cleaning. 


Send for Particulars, Reports and Testimonials to 
The DUST-ALLAYER ” Co., 165 Queen Victoria St., E.C. 


Contractors to H.M. Government, &c., &c. 
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The number for last week (March 19) contained :— 
Coal Mining. 
Malaria and National Decay. By R. T. H. 
Electricity Old and New. By N. R. C. 


Our Book Shelf. 

Letters to the Editor. 

Canadian Glaciers, (///ustrated.) By Prof. T. G. | 
BonneEY, F.R.S. | 

The Forthcoming Mathematical Congress at 
Rome. By Prof. G. H. BRYAN, F.R.S. 

Chemistry. By Prof. W. D. HALLIBURTON, 


R.S. 
Dr, C. Sorby, F.R.S. By J. 0. A.; &c. 

Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin's Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 7, 
from residents abroad. 


| 


JUST PUBLISHED. 


MAGNETISM AND ELECTRICITY 


THE PRINCIPLES OF ELECTRICAL MEASUREMENT. 
S. S. RICHARDSON, B.Sc., 


Associate of the Royal College of Science, London; Lecturer in 
Physics, Municipal Technical School, Liverpool. 
Crown 8vo, Cloth Boards, 5s. net. 

The object of this book is to provide a sound and systematic course of 
study in the main principles of Electricity and Electrical Measurement. 
It is written to meet the requirements of students who have already in 
a first year’s course, made some acquaintance with the elementary 
descriptive parts of the subject, and are commencing the study of 
Electricity in its more quantitative aspects—either as a branch of pure 
Physics or as a Preparation for a course of Applied Electricity. 


Electricity and Magnetism. 
(Part III. of Deschanel’s Natural Philosophy.) “Edited and 
enlarged by Prof. J. D. EVERETT, D.C.L., F.R.S. 42. 6d. 


Elementary Electrical Engineer- 
ing. By JOHN M. SHAXBY, B.Sc., Assistant Lecturer, Uni- 
versity College of South Wales, Cardiff. Copiously Illustrated. 
35. net. 

Written to meet the needs of practical students, as an aid to class 


| work, and for private reading. 


Heat Shadows. 
By WALTER JAMIESON, B.Sc., Author of Graphs /for 
Beginners. 6d. net. 
Some New Experiments in the Conduction and Radiation of Heat ; 
for Junior Class work. 


| Electrical Engineering Measuring 


Instruments. By G. D. ASPINALL PARR, M.Inst.E.E 
A.M.I.Mech.E, 370 Illustrations. Demy 8vo. gs. net. 


, The Arithmetic of Magnetism and 


Electricity. By ROBERT GUNN. Fcap. 8vo, cloth. 2s. 6d. 


Systematic Inorganic Chemistry 
from the Standpoint of the Periodic Law. A ‘Text- 
book for Advanced Students. By R. M. CAVEN, D.Sc., and 
G. D. LANDER, D.Sc. Crown 8vo, cloth. 6s. net. 


Chemistry Lecture Notes. 
By G. E. WELCH, B.Sc. Interleaved with Blank Pages for 
additional Notes. Crown 8vo, cloth. 1s. 6d. 


A Text-Book of Organic Chem- 
istry. English Translation from the German of A. oe 
Ph.D. Edited-by J. J. SUDBOROUGH, Ph.D., D.Sc., F.1.C. 
New Edition, Revised to date. 674 pp. Crown 8vo, cloth. = 6d. 
net. 


Elementary Geometry of the 
Straight Line, Circle, and Plane Rectilineal Figures. 
By CECIL HAWKINS, M.A., Senior Mathematical Master at 
Haileybury College. Crown Bvo, cloth. With or without Answers. 


38. 6d. 
A_ First Course in Practical 
Daten. By G. F. SCOTT ELLIOT, M.A., B.Sc., F.L-.S., 
F.R.G.S. With over rs50 Illustrations, 3s. 6d. 


The Principles of Horticulture. . 
A Series of Practical Scientific Lessons. By WILFRED MARK 
WEBB, F.L.S. Lecturer under the Surrey County Council. Price 
2s. net. 


Elementary Botany. 
By M. A. LIVERSIDGE, Assistant Mistress at the Girls’ High 
School, Gloucester. Crown 8vo, cloth. Price 1s. 6d. net. 
Suitable for Middle and Lower Forms in Secondary Schools, and 
intended to cover the Syllabus for the Oxford and Cambridge Junior 
Local Examinations. 


The Natural History of Plants: 
Their Forms, Growth, Reproduction, and Distribution. From 4 
German of the late ANTON KERNER VON MARILAUN. By F. 
OLIVER, M.A., D.Sc., with the assistance of Lad BUSK, B. Se; ° 
and Mrs. M. F. MACDONALD, B.Sc. 2,000 Iilustrations. lu 
two volumes. 30s. net. 

Nature Studies (Plant Life). 

By G. F. SCOTT ELLIOT, M.A., B.Sc., F-L.S. Fully Ilius- 
trated. Crown 8vo, cloth. 3s. 6d. 


London: BLACKIE & SON, Ltd., 50 Old Bailey, B.C. 
Glasgow, Dublin, Bombay. 


NATURE 


[Marcu 26, 1908 


Pulsometer Eng’C! 


THE | 

“GERY K” 
(Fleuss Patent) 

Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the ‘“‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 
READING: 
Works, 


Nine Elms 
Iron Works. 


Price from 


£4: 15: 0. 


LONDON : 
Offices & Showrooms, 
61 & 63 Queen Victoria 
Street, E.C. 


THE “ PEANDAR” (2. and x.) SET OF 
STANDARD METEOROLOGICAL INSTRUMENT 


Eminently suited for use in small Observatories, 
Schools, and for Private Observers. 


Wet and dry Bulb Thermometer. 


9 wm + 


“Student's” Portin’s Standard Barometer. 


pererr 


As illustrated, best quality, £6 6 © complete, including Register for 
one year. Safely delivered free to any Railway Station in U.K. 

N.B.—All the above Instruments will pass the Kew Observatory test. 

Kew Certificates, if desired, £1 128. Gd. extra. Delivery from Stock. 


REYNOLDS & BRANSON, Lid., 


Chemical and Scientific Instrument Makers to 
His Majesty’s Government (Indian, Home and Colonial), 
Laboratory Furnishers and Manufacturing Chemists. 


STROUD & RENDELL SCIENCE LANTERNS. 
(Reynotvs & Branson, Lrp., AuTHORISED Makers.) 
For the projection of slides and apparatus in either a vertical or horizontal 
plane by altering the . 
These Lanterns are 


position of the mirror. , 

fitted with two superior 
objectives, 6, 9 or 12 
inches fucus, prism with 
silvered face (which can 
also be used as an erect- 
ing prism at A). 


Price, complete with lime-light burner and slide carrier, in 


travelling case ... ose os £7 0 
Ditto, with ‘* Phoenix” Arc Lamp.. extra £2 00 
Portable Pattern for Lecturers... £0 
Adjustable Slit and Prism, for Spectrum » 1 


Polariser and Analyser in rotating mounts _... aaa 2 0 


BARR AND STROUD LANTERN SLIDE APPARATUS. 

With graduated scales, which enable an operator, 
without calculation, or focussing on the screen, to 
quickly obtain a nega- 
tive of lantern size. 


Descriptive 
Circular 


Application. 
Price, with Incandescent Gas Burner, Adjustable Book Holder and superior 
Rectilinear Lens, 10 0 
IWustrated Catalogues post free on application, 
14 COMMERCIAL STREET, LEEDS. 


IMPROVED BURNER. 


DRIP-PROOF. 


LUMINOUS 
BUNSEN 


TECLU BLAST FLAME 


NEW TYPE OF AIR-REGULATOR. 


PRICE 


1/6 


EACH. 


Made only by 


GRIFFIN, 


Kingsway, 
London. 
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NEW MODEL SPECTROPHOTOMETER 


For accurate quantitative measurements of light absorption, accurate 


Can be used for— 


Measurements of 


Photographic 
Densities. 


Absorption of 


Liquids, &c., for 
light of any desired 


wave-length. 


Intensity of 
Illumination of 
Light Sources 
throughout the 
Spectrum. 


CAN ALSO BE SUPPLIED WITH ARRANGEMENTS CONVERTING IT INTO A SPECTRO-POLARIMETER. 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 
AWARDED GOLD MEDAL ST. a EXHIBITION, 


Telegraphic Address :— Sphericity, London.’ 
ILLUSTRATED LIST ‘‘A” (1907) OF SPECTROSCOPES AND SPECTROSCOPIC APPARATUS CRATIS ON APPLICATION. 


comparison of light sources, &c. 


ADYVANTAGES— 


Very great accuracy 
is readily obtainable. 


The Wave-length 

of the portion of the 
Spectrum under 
observation can be 
read off direct. 


The Telescope is 
fixed. 


The Instrument is 
rigid, and all the 
parts required for 
measurements are 
mounted on one 
strong base. 


1904. 


Telephone; No. 1687 North. 


For Every Kind of 
Radiographic Work. 
Extremely Sensitive. 
Easy and Quick to Manipulate. 
Brilliant Results. 
Great Density. 
Delicate Half-Tones. 
Fine Detail. 


OF ALL DEALERS. 


ILFORD, Limited, Ilford, London, E. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1go0. 


Wholesale Maker 
of 


other Scientific 
Instruments, 


WILSON’S 

PATENT 

RADIO- 

INTEGRATOR. 

Designed by 
Dr. W. 

Witson, F. R. S., 
to record the 


total amount of 
Solar Radiation 
daily received by 
the ground. 
Sole Maker— 


J. J. HICKS. 


CAMPBELL STOKES’ 
SUNSHINE 
RECORDER, 

with Curtis’s Im- 


proved Adjustment 
for Latitude. 

The Standard Pattern as 

supplied to the Meteoro- 
logical Office. 


Catalogues (state which required), Estimates and all information free ty 
return post. 


8,9 &10, HATTON GARDEN, LONDON, 


| 
| 
for | 
| 
ILFORD 
X-RAY 
R 
PLATES 
> 
| 4, 
JHICKS.SOLE MARER LONDON | 
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MACMILLAN & CO.’S 


BOOKS ON ANTHROPOLOGY, &c. 
PAGAN RACES OF THE MALAY PENINSULA. 


By WALTER WILLIAM SKEAT, M.A., Author of ‘Malay Magic,” &c., and CHARLES OTTO 
BLAGDEN, M.A. With numerous Illustrations specially taken for the Work. Two Vols. 8vo. 42s. net. 


THE TODAS. By W. H. R. RIVERS. With numerous Illustrations anda Map. 8vo. 2is. net. ; 
THE LOWER NIGER & ITS TRIBES. 
AT THE BACK OF THE BLACK MAN’S MIND; or, Notes on 


the Kingly Office in West Africa. By R. E. DENNETT. With Illustrations. 8vo. tos. net. 
D.C.L., LL.D. 


LECTURES ON THE EARLY HISTORY OF THE KINGSHIP. 


By J. G. FRAZER, Hon. D.C.L., Hon. LL.D., Hon. Litt.D., Author of ‘“‘ The Golden Bough.” 8vo. 85. 6d. net. 


THE NATIVE TRIBES OF SOUTH-EAST AUSTRALIA. 


By the late A. W. HOWITT, D.Sc., Hon. Fellow Anthropological Institute of Great Britain and Ireland. 
numerous Illustrations and Maps. 8vo. 21s. net. 


THE NORTHERN TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, C.M.G., M.A., F.R.S., and F. J. GILLEN, Special Magistrate and 
Sub-Protector of the Aborigines, Authors of ‘The Native Tribes of Central Australia.” With numerous IIlustrations. 


8vo. 215. net. 


THE NATIVE TRIBES OF CENTRAL AUSTRALIA. 


By Professor BALDWIN SPENCER, of the University of Melbourne, and F. J. GILLEN, Sub-Protector of 
the Aborigines. With numerous Illustrations, 8vo. 21s. net. 


THE SOUL OF A PEOPLE. AN ACCOUNT OF THE LIFE AND 


BELIEF OF THE BURMESE. By MH. FIELDING HALL. Fourth Edition. Extra Crown 8vo. 75. 6d. net. 

THE INWARD LIGHT. . By H. FIELDING HALL, Author of ‘The Soul of a People,” “A 
° People at School,” &c. 8vo. © Ios. net. 

THE HISTORY OF MANKIND. By MALAY MAGIC. Being an Introduction to 


Prof. FRIEDRICH RATZEL. Translated from the the Folklore and Popular Religions of the Malay Peninsula. 
Second German Edition by A. J. BUTLER, M.A., with By W. W. SKEAT, of the Civil Service of the Federated 
Introduction by E. B. TYLOR, D.C.L., F.R.S. With Malay States. With a Preface by C. O. BLAGDEN, Member 
Coloured Plates, Maps, and Illustrations. 3 Vols. super of the Royal Asiatic Society,.and formerly of the Straits 
royal 8vo, 12s. net each. Settlements Civil Service. With numerous Illustrations. 
The volumes can be purchased separately, 12s. net each. 8vo. 21s. net. i 
‘ The work can also be had in 30 parts, 1s. net each. THE HISTOR ‘a “3 OF ~ HU M A N 
ANTHROPOLOGY : An Introduction to the MARRIAGE. By EDWARD WESTERMARCK, 
Study of Man and Civilisation. By EDWARD B. TYLOR, Ph.D., Lecturer on Sociology at the University of 
D.C.L., F.R.S. With Illustrations. Crown 8vo. 7s. 6d. | Helsingfors. With Preface by Dr. A. R. WALLACE. 
Third Edition. 8vo. 14s. net. 


RAVELS IN WEST AFRICA. | By Mary ORIGIN AND DEVELOPMENT 
OF THE MORAL IDEAS. By EDWARD 
WEST AFRICAN STUDIES. By Mary “In 2 vols, Vol. 

with Additional Chapters. 14s. net. Vol. II. [Shortly 
THE BURMAN: HIS LIFE &NoTIONS. 24EAN:,AN ATTEMPT 


By SCHWAY YOE. Second Edition. 8vo. 12s. 6d. Crown 8vo. 8s. 6. net. 
MACMILLAN AND CO., LTD., LONDON. 
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FLATTERS & GARNETT, Lp, 


Makers of Lantern and Microscopical sitdes, 


48 DEANSGATE, MANCHESTER. 
LABORATORIES & WORKS— CHURCH ROAD, LONGS!GHT, MANCHESTER. 


NATURE STUDY 
BOXES 

for Botanical Work, 
&c., as originally 
designed by us 
for Manchester 
Grammar School. 
As figured, 3s. 6¢.; 
by post, 3s. od. ; as 
above, but with 
fine-pointed —scis- 
sors and triple 
lens, post free, 6s. 


Dissecting Instraments and Nature Study Requisites of all kinds. 


NATURE 


NATURAL HISIOK 
‘SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natura! 
History. 


Specimens preserved and mounted ty 
first-class workmen. 


Full catalogue post ‘ree. 
36 STRAND, LONDON, W.C. 


| WATKINSCDONGST 


WINE RALS. 
British and Foreign. 
A LARGE STOCK OF CHOICE SPECIMENS. 
LOOSE CRYSTALS A SPECIALITY. 
SAMPLES FOR STUDENTS, from 2/6 doz. 


Collectioris for Prospectors, Students, Technical Schouls, &c., &c. 


Catalogues of Specimens and Apparatus post free. 


THOMAS D. RUSSELL, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


Ten minutes’ walk from Chancery Lane ‘‘ Tube” Station, Holborn. 


PLATINUM 


Crucibles, Scrap, Utensils, Wire, Foil, Residues, &c., 


PURCHASED AT HIGHEST PRICES. 
THE LONDON REFINING & ig tm WORKS, Ltd, 
(L. SCHL Manager), 

32 CLERKENWELL ROAD, LONDON, E.C. 
Assayers, Gold, Silver and Platinum Refiners & Dealers. 


PHCENIX ASSURANCE COMPANY, LIMITED. 
19 LOMBARD STREET, LONDON, E.C. 


ESTABLISHED 1782. 
Total Assets exceed - &7,000,000 
Claims Paid exceed - &44,000,000 
FIRE. LIFE. ACCIDENT. 

Workmen’s Compensation, Fidelity Guarantee, Burglary, 
&c. The most favourable Terms and the Lowest Current 
Rates of Premium are offered by this office. 

PROMPT AND LIBERAL SETTLEMENTS. 


BIRKBECK BANK 


ESTABLISHED 1851 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.Cc. 


93 PER CENT. INTEREST 
PER OC Deposit Accounts. 

NT. INTEREST 

on oy eee with Cheque Book. 

All general Banking Business transacted. 


ALMANACK, with full particulars, POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment froin all parts of the world always on view, and at 
all prices. Inspection invited. 
Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 
8 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations, 
Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 2841 Western. Tel. Add., ** Meteorites,’’ London. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s, per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HIEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi a 
Nereis, Aphrodite, Arenicola, nice, Terebella; Lepas, B 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, aa 
Pectens Bugula, Crisia, Pedicellina, Holothuris, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


Communications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” | 


(A charge of 6d. is made for changing Scotch and Irish Cheques). 


NOTICE.—Advertisements and business letters for NATURB should be addressed to the Publishers ; 
The telegraphic address of NATURE is ‘* PHUSIS,’ 


& s. d.| Toatt £ s. d. | Cal é d. Q Lad 

} ree Lines in olumn . uarter age, or a 
“yearly yearly . | ne Sixteenth Page,orEKight Halfa Page,oraCol. 3 5 0 
Quarterty 7 6| Quanuly 6 6 0 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6¢. each, and can be sent post free for 1s. 9d. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


Editorial 
Lonpon. Zelephone—GERRARD, 8830. 
CHARGES FOR ADVERTISEMENTS. 


* The first line alan’ in hanes type is charged for as Two Lines. 


NATURE {Marcu 26, 1908 


ACOUSTIC OSCILLOGRAPHS. 


APOCHROMATIC OBJECTIVES. 


16 mm. N.A. ‘30... £3 O O.| 4mm.N.A. 95 
With correction collar. 


8 mm. N.A. ‘65 ... 400 2mm. Oil Imm. N.A. 


COMPENSATION EYEPIECES. 


4 6 12 18 
16/- 16/- 25- 25- 20/- 


SEMI-APOCHROMATIC OBJECTIVES. 


N.A. ‘82... .. 62 O O in. N.A. . £300 


y 
BA. F&O y in. Oil Imm. N.A. 
thin. N.A. ‘87 -.. 200 1°32. «sow 


PHOTO-MICROGRAPHIC LENSES 


FOR LOW POWER WORK. — of Koenig's mano- 
ars.” metric flame to the disc talking machine. capsule forms part of ile 
New Series named “ Micro-summ 2 sound box, while the mirror is placed on the record and revolves with it 


F/4°5 with iris diaphragms. The flame is fully affected by the vocal and instrumental parts of the 
A le a 


24 mm. focal length, 3 O O | 64 mm. focal length, £310 O record. The musical rep tion is 
35 mm. focallengthh 3 QO O | g0mm. focallength, $15 O Price of attachment to the sound box with revolving mirror, £2 2 0 


42mm. focal length, 3 QO O PATTERN 2.—Koenig’s flame adapted to the phonograph, without 


i f 1 
The following Catalogues may be had post free :— mirror, from 10/8. 


(1) Microscopes and Accessories; (2) Microtomes ; PATTERN 3.—Vibrating mirror attachable to any sound box, and 
(3) Projection Apparatus ; (4) Photo-Micrographic giving curves of great beauty on a screen. Attachment only, #3 10 0 
Apparatus ; (5) Photographic Objectives & Cameras. The above prices do not include machines or sound boxes. 


E. L — 1 ST., A large stock of phonographs, accessories. 


Agents in all University Towns. BOWRON, 57 Edgware Rd., London, VW. 


MOTO-MAGNETIC INTERRUPTER. 


1 4 This Interrupter is constructed on entirely novel principles, and is free from 
=, all the disadvantages usually associated with Mercury Breaks. — 
Principal Features :— 
The Mercury never requires cleaning. 
No liquid di-electric used, consequently entire absence of all dirt and mess. 
Only sixteen ounces of mercury required. 
Is small, portable, and can be turned in any position without mercury 
escaping. 
Supplied to the principal institutions and workers throughout the country. 


Write for New Illustrated Price List No. 7h, post free and gratis on application to 
ELECTRICIANS TO 
W. WATSON & SONS, 
313 HIGH HOLBORN, LONDON, W.C. 


Branch—16 Forrest Roap, EDINBURGH. Works—HiGH Barnet, Herts. 
Depéits—2 Easy Row, BirMINGHAM; 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


THe New cis07) Mover 
is a unique instrument, both in accuracy and 
rapidity of work, and in ease of manipulation. 

It is adapted for ordinary or tele-photo lenses. 

We are specialists in cameras for Ornith- 

ologists, and the 1907 model represents our 
accumulated experience, 


FULL PARTICULARS POST FREE. 


EYERE 
AD. N, LONDON, N.W. SHOW ROOMS— 25.NEWMAN STREE 


SX DENZIL RO 


‘Printed by Ricuarp CLay anv Sons, Limite, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and puoished by Macmtt.c AN 
anv Co., LimirEp, at St. Martin’s Street, London, W.C., and THE MACMILLAN ComPany, 66 Fifth Avenue, New York.—TuurspDay, March 26, 1908. 
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GENERAL LIBRARY, 
UNIV. UF 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.’\—WoRbDSWoRTH. 


No. 2005, VOL. 77] ‘THURSDAY, APRIL 2, 1908 [Price SIxPENCE 


asa at the General Post are Reserved. 


nano- 


of ihe 
ith it 
ic SUN-DIALS ON PEDESTALS. | "VERLAG VON GUSTAV FISCHER IN JENA 
he BRASS CIRCULAR | Soeben erschien : 
| ARCHIV FUR PROTISTENKUNDE 
L, SUN-DIAL, | Elfter Heft. Mit 11 Tafeln 

Complete on /uhalt: Dr. THEODOR MOCOROFF, Die bei den Cephalopoden 
W. TE R RA-COTTA vorkommenden “erie des icritischen Studie 
PE DESTA reis pro an 

12-in. diameter, £6 10s. NERVEN & SEELE. 
F Sun-Diais of every description Von Dr. PAUL KRONTHAL. Mit 139 Figuren im Text. 1908. 
rom Price Lists on Application. Preis: M. t0,— wi 
NEWTON & CO., VERSUCH EINER BEGRUNDUNG DER 

ss, Opticians to the King DESZENDENZTHEORIE. 

and Government, — 
ury 3 FLEET STREET, Von KARL eS a. o. Professor der Zoologie 
a LONDON. a. d. Universitat Wien. 1908. Preis: M. 3,— 
0 A CHEAP BUT ACCURATE AND NEAT NEGRETT!I & ZAMBRA’S 

Student’s HORTICULTURAL 

_JSLIDE RULE HYGROMETER. 
on Care, simple showing, 


WITH STAMPED METAL CURSOR. 


H and accuracy ey are =f 

5-inch monety come to the best 10 inch 
rules divided on cellulo fi 

—See Mar. 26, 1908. 


1 1 It is hoped that the low price 
of the Slide Rules will en- 


courage their extensive use as a means of accustoming students at 
an early stage to the principles of ce moon calculation. 


without the use of the hygro- 
metrical tables, whether the dew 
point is above or below freezing. 


Price £1 i O 


Full description sent post free on 
application : 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT. 
BRANCHES : 
46 CORNHILL and 122 REGENT 8T. 
LONDON. 


These as well as more elaborate SLIDE RULES are 
supplied by 


JOHN J. GRIFFIN & SONS, LT 


KINGSWAY, LONDON, W.C. 
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LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL GOLLECE. 


Annually for the last Hight Years, about 300 
Students of University Tutorial College have 
passed London University Examinations, 

Prospectus and guide may be had post free from the 
PRINCIPAL, University Tutorial College, 32 Red Lion Square, 
Holborn, W.C. 


NORTHERN POLYTECHNIC INSTITUTE, 
HOLLOWAY, LONDON, N. 

Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.2.), 
Holloway Rd. Stn.(B. & P. Tube), & Highbury Stn. (G.N. Tube), 
LONDON UNIVERSITY SCIENCE AND ENGINEERIN(: 
DEGREES. 

Day and Evening Courses in the above under recognised teachers in 

MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, 


exceptionally large and well equipped. 


RESEARCH. 


Spasiel arrangements for students undertaking research during vacati 1s 
ull particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principai. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 
The following Courses of Instruction in 
PHYSICAL CHEMISTRY 
will be given during the Summer Term, 1908, 
by G. SENTER, B.Sc., Ph.D. 

ELECTRO-CHEMISTRY.—Monday evenings, 7-8 p.m., commencing 
Monday, April 27, 1908. A Course of Ten tures arranged for those 
engaged in Chemical and Electrical Industries, and for Students in 
Chemistry and Physics who desire to obtain a knowledge of the principles 
and applications of Electro-Chemistry. 

PRACTICAL PHYSICAL CHEMISTRY.—Wednesday evenings, 
7-10 p.m., ¢ ing Wednesday, April 29, 1908. A Laboratory Course 
arranged to meet the requirements of those who wish to acquire a practical 
knowledge of the methods of Physical Chemistry. The Course is also 
suitable for candidates for the Final B.Sc. Examination of London 
University. 

Detailed Syllabus of the Courses may be had upon application at the 
Office of the Institute or by letter to the PrinciPAL. 

W. H. DAVISON, M.A., 
Clerk to the Governing Body. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 


The following Special Courses of Instruction suited to the requireme its 
of those engaged in Chemical and Metallurgical Industries will be given 
during the Summer Term, 1908. The scope of the Instruction will, as far 
as possible, be adapted to the individual requirements of the Students. 


TECHNICAL GAS ANALYSIS. 
By CHARLES A. KEANE, M.Sc., Ph.D., F.I.C. 

A Course of Practical Work. Wednesday evenings, from 7-10 p.m., 
commencing Wednesday, April 29, 1908. 

FUEL ANALYSIS. 
By C. O. BANNISTER, A.R.S.M. 

A Course of Laboratory Work in the methods employed for the Analysis 
and Examination of Fuels. Monday evenings, 7-10 p.m., commencing 
Monday, April 27, 1908. 

Detailed Syllabus of the Courses may be had upon application at the 
Office of the Institute or by letter to the PRINCIPAL. 

W. H. DAVISON, M.A., 
Clerk to the Governing Body. 


BIRMINGHAM UNIVERSITY. 


FACULTY OF MEDICINE. 


ASSOCIATED WITH THE GENERAL AND QUEEN’S HOSPITALS 
FOR CLINICAL TEACHING. 


SCHOOL OF 


DENTISTRY. 


IN CONJUNCTION WITH THE BIRMINGHAM DENTAL HOSPITAL. 


The SUMMER SESSION opens on April 22nd, 1908. 


The University grants Degrees in Medicine, Surgery, and Public Health, and 
a Diploma in Public Health ; also Degrees and a'Diploma in Dental Surgery. 


Courses of instruction are arranged to meet the requirements of other Universities 


and all Licensing Bodies. 


For Prospectus and further information apply to 


GILBERT BARLING, M.Sc., F.R.C.S., Dean. 


ENGINEERING. 
Separate Laboratories for Elementary, Advanced and Honours students, 
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of 
BIRKBECK COLLEGE, COLOURED CASTS 
UTE, PREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. FISH, Ward's Coloured Casts, from Nature, a number of 
LR Courses of Study under Recognised Teachers of the University of AMPHIBIANS, Which have been purchased by the British Museum 
° R.), nmdon for Degrees in Science and in Arts. oes §(Natural History), can now be obtained, at the 
Tube), A. McKenzie, Ph.D., D.Sc., M.A. REPTILES. original prices, from Mr. Brogden. 
Chemistry 
ING H. Wren, Ph.D., M.A., B.Sc. Write for List. 
{ A. Gurrirns, D. Owen, B.A., B.Sc. 
. W. Crack, B.Sc. 
ete Sotany . - D. T. Gwynne-Vaucuan, M.A. ROBERT BROGDEN, 28 Colville Square, London, W. 
Zoology ... « H. W. Untuank, B.A., B.Sc. 
Geology ... «. J. W. Evans, D.Sc. ; A. M Davigs, D.Sc. 
Mathematics . H. Smart, M.A.; C. V. Coates, M.A. 
Classics ... F. A. Wricut, M.A. ; G.S. Ropertson, M.A. 
German E. L. Mrtner-Barry, M.A. 
tudents, Geography G. G. M.A., B.Sc. 
History ... T. SeccomBE, M.A. Units Price RADIUM APPLICATORS. 
Logic G. ArmiTaGE-Smitu, M.A., D.Lit. By means of these instru- 
Economics! ‘'\G.C. RANKIN, M.A. —— ments Radium can be ap- 
Calendar 3d. (post free 5d.), on application to the Secretary. = £1100 4 3 = 
UTE. THE ROYAL DENTAL HOSPITAL OF 3,000 | 1 decig. | £ 8 120 gs A 
& q adium 
| tors has greater effect than 
given DENTAL SURGERY, | smillig. |£ 4 large quantity ina glass 
I, as far LEICESTER SQUARE, LONDON, W.C. | 
S. 0°O = 
The SUMMER SESSION, 1908, will commence on FRIDAY, MAY 1. | coo | do. |#32 |. —— 
The Royal Dental Hospital was founded in 1858 at Soho Square, and in | 1,000,000 50°0 do. | £40 00 —s Full particulars on 
March, 1874, was removed to Leicester Square. The increased demands 1,800,000 | 90°0 do. £72 00}=4 application. 
made on it by the public and the rapid growth of the Medical School | PURE | Ba , a ne 
oO p.m, necessitated the erection of an entirely new. building. The new Hospital | Rad. oo 1 millig. = Sg} Prices according to activity 
was opened in March, 1go1, and is complete in every detail with modern | Brom. 23) of Radium and quantity 
appliances, and the School portion of the building thoroughly equipped for 'A~| supplied on coating. 
teaching purposes. The clinic of the Hospital is unrivalled. In 1907 = 
104,745 operations were performed. We supply ge Electroscopes, Pitchblende, Wille- 
Analysis The following SCHOLARSHIPS and PRIZES are open for com- | mite, Sereens, and overrens om _ to the study of 
mencing ENTRANCE SCHOLARSHIP, of the value of £20, awarded in 
October. H H 
1 at the The SAUNDERS SCHOLARSHIP, of the value of £20. ARMBRECHT, NELSON & CO., Scientific Chemists, 
ie — RESEARCH SCHOLARSHIP, of the | 74 & 73 Duke Street, Grosvenor Square, London, W. 
value 0. 
Body. The ALFRED WOODHOUSE SCHOLARSHIP, of £30. 
shi The ROBERT WOODHOUSE PRIZE, of the value of £10. 
INSTRUCTION IN MECHANICAL DENTISTRY. y 
The instruction in Mechanical Dentistry as required for the Dental THE 
Curriculum can be obtained at this Hospital. 
Further particulars concerning Fees, Scholarships, &c., can be obtained ' 
on application to = 
THE DEAN. 


ALS 


AL. 


and Men and Women Students. With No. 1.—A fine stream of sparks and stars, 
Prospectuses as to courses of study and Examinations will be forwarded P 
on application to the REGISTRAR. »» No. 2.—A flash with large sparks. 
»» No. 3.—A splash of fire and rich stream of stars. 
MIRFIELD GRAMMAR SCHOOL AND 
PUPIL TEACHERS’ CENTRE. 


CHARING CROSS HOSPITAL 
MEDICAL COLLEGE. 


(UNIVERSITY OF LONDON.) 


SUMMER SESSION, 1908, will be opened on TUESDAY, APRIL 28. 

The College is complete in all Departments. 

SPECIAL TEACHERS for all Preliminary and Inter 

EIGHT ENTRANCE SCHOLARSHIPS are awarded annually of 
the aggregate value of £575. f 

Twenty-two Hospital and Teaching APPOINTMENTS are made 


yearly. 
For Prospectus and details of fees apply to Freperick C. WALLIS, 
F.R.C.S., Dean, Charing Cross Hospital Medical School, London, W.C. 


UNIVERSITY OF MANCHESTER. 


FACULTY OF MEDICINE. 
(Including the Dental, Pharmaceutical and Public Health Departments.) 


The SUMMER SESSION will commence on FRIDAY, APRIL 24, 
when the Registration of Students will begin at 9.30 a.m. 

Lectures and Practical Work will begin on Monday, the 27th. 

Courses of instruction are given which also meet the requirements of other 
Universities and other Examining Bodies. 

Clinical Instruction. In association with the University there are 
Hospitals containing over rooo beds. There are Halls of Residence for 


A SCIENCE MASTER is required for next Term (May 6). One able 
to take Drawing or Music as a subsidiary subject preferred. Salary, £130 
a year. 

Applications, with full ticulars of qualifications and experience, and 
Copies of testi ials, to oy dd d to W. Topp, Headmaster. 

he School is ‘* mixed,” and has about go pupils. The Staff consists of 
eadmaster, two Assistant Masters, and three Assistant Mistresses, with 
Visiting Teachers. 


(An alloy of cerium, lanthanum, and other 
rare earth metals, with about 30 % of iron). 


No. 1.—Cerium Alloy. No. 2,—Lanthanum alloy. 
No. 3.—Alloy of various rare-earth metals. 


When the stone is held between thumb and forefinger, 
and rubbed with the sharp edge of a triangular-shaped 
file, a veritable stream of highly luminous sparks, often 


5 or 6 inches long, is emitted. 


Price 2/9 5/9 10/9 


ARMBRECHT, NELSON & CO., 


Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 
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THE MUNICIPALITY OF THE TOWN 
OF SINGAPORE, 
STRAITS SETTLEMENTS. 


MUNICIPAL HEALTH DEPARTMENT. 


MUNICIPAL ANALYST. 


The Municipal Commissioners of the Town of Singapore desire to engage 
the services of an ANALYST. 

The appointment will be on agreement for three years and on a salary of 
%3600 for the first year, rising to $3900 for the second year, and to $4200 for 
the third year. (The sterling value of the dollar is 2s. 4d.) 

Passage paid out and home in terms of agreement. : F 

Applicants must be a Fellow or Associate of the Institute of Chemists 
and must have had experience in the analyses of Food and Drugs, be 
under 35 years of age, unmarried and remain unmarried during the term of 
the agreement. 

The duties to be performed are generally those of an analyst appointed 
under the Sale of Food and Drugs Acts 1875, 1877 and 1899. 

Applications, with copies of aot more than six testimonials, should be for- 
warded to C. ¢. Linpsay, Esq., M.Inst.C.E., 180 Hope Street, Glasgow, 
the Commissioners’ Agent in Great Britain, with whom copies are lodged 
and who will supply any further information desired by applicants. 

Applications will be received by the above-mentioned up to April 30, 
1908, 


By Order, 
J. POLGLASE, 
Municipal Office, Municipal Secretary, Singapore. 


Singapore, February 8, 1908. 


INDIAN FOREST SERVICE. 


The Secretary of State for India in Council proposes to appoint, in the 
summer of 1908, with the advice of a Selection Committee, not less than 
16 Probationers for this service. 

Candidates must have attained the age of 18 years on July 1, 1908, and 
not have attained the age of 22 years on January 1, 1908. ‘They must 
possess a good general education, and, if possible, a knowledge of Chem- 
istry, and of Mechanics and Physics. a 

The Probationers will defray their own expenses during the period of 
probation at Oxford and on the Continent. 

Forms of application may be obtained (with fuller particulars) from the 
SecrETARY, Public Department, India Office, London, S.W., to be re- 
turned to him not later than Wednesday, July 1, 1908. 

The scale of pay of the upper controlling staff of the Indian Forest 


Service has ly been impr 
ARTHUR GODLEY, 
Under Secretary of State. 


India Office, 
September 25, 1907. 


LONDON SCHOOL OF TROPICAL 
MEDICINE. 


**CRAGG’S RESEARCH PRIZE.” 


A Prize of £50 will be awarded in October to a past or present Student 
of the School, who, during the current year (October, 1907, to October, 
1908), has made the most valuable contribution to Tropical Medicine. The 
fact of the work having already been published will not disqualify. 

Contributions must be written in English. 

Essays must be sent in on or before October 1 next to the Director, who 
will be glad to afford further information. 

London School of Tropical Medicine, 

Royal Albert Dock, E., March, 1908. 


UNIVERSITY OF MANCHESTER. 


Applications are invited for the post of SENIOR DEMONSTRATOR 
IN PHYSIOLOGY. Thestipend is £150, rising to £200 per annum. 

Applications should sent on or before Tuesday, April 21, to the 
RgGistTRAR, from whom further particulars may be obtained. 


Custodian for Laboratory will be required 
shortly. Must have some chemical knowledge, general analysis, com- 
bustions, and lecture demonstrations. Duties: Care of Laboratory, 
charge of boys, &c. State age, experience, qualifications, salary re- 
quired. Refs. to Box 2005, c/o NATURE. 


TO MUSEUMS. 


Appointment as CURATOR or ASSISTANT DIRECTOR required by 
a Gentleman at home or abroad with over 13 years’ home and colonial 
museum experience. Expert Osteologist, Taxidermist, &c., &c., fully 
qualified in all branches of museum work. Highest references.—Apply to 
Curator, c/o NaTuRE. 


SCIENCE TUTOR Wanted; Army Pupils; 
Chemistry, Physics. Salary, £200. 100 Mathematical and Science 
Tutorships Vacant. Salaries, £200 to £100. No fee till placed.— 
Orettana & Co., 80 Wigmore Street, W, 


Marriage Wotice. 


SODDY—BEILBY.—On March 27, at Trinity Church, Glasgow, by 1! 
Rev. John Hunter, D.D., Frederick Soddy, youngest son of Benjam 
Soddy, 6 Bolton Road, Eastbourne, to Winifred Moller, daughte: 
Mr. and Mrs. G. T. Beilby, 11 University Gardens, Glasgow. 


NOTICE. 


Announcements of Births, Marriages and Deaths are 
inserted in the advertisement pages of ‘* Nature”’ at 
3s. Od. for two lines of eighteen words. Each 
additional line of nine words costs 1s. All orders 
should be accompanied by remittance to cover cost. 


OFFICE OF NATURE, ST. MARTIN’S ST., LONDON, W.c. 


NATAL.— Mathematical Master Wanted 
as soon as possible for an important College in Natal. Graphs an 
familiarity with modern methods of teaching Geometry. Also to tak: 
Mechanics, Sound, Light, Heat, Dynamics, &c. Good disciplinari: 
and experience essential ; also games. Degree not necessary. Co! 
mencing salary, £150, resident. Passage paid. Many other vacanci: 
in good schools. Apply, stating full particulars, to Messrs. Grirriris, 
Smitu, Powe.it & Smitn, Tutorial Agents, Estb. 1833, 34 Bedford 
Street, Strand, London, W.C. 


FOR SALE,.—Tudsbury Pneumatic Electric 


Machine, new. In perfect working order. £9 or offer.—‘‘ A.,” c/o 
NAaTuRE. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Highe: 
Local). Modern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge Type-writing Agency, 
10 Duke Street, Adelphi, W.C. . 


New dismountable Bookcases with movable shelves, for 
Libraries, Booksellers, &c. Sole Agent: V. SCHLIENGER, 15 Great 
Chapel Street, Oxford Street, London, W. Catalogue and price list 
free on application. 


WRATTEN & WAINWRICHT, Ltd., CROYDON, 


have much pleasure in announcing 
that they can now prepare 


Panchromatic Films 
Grating Spectrographs. 


LEAFLET FREE ON APPLICATION. 


SMEDLEY'S MODELS. 


PALAZOZOIC SEEDS. 
CONES. 
FERN PINNULES. 


SMEDLEY, 17 Barry Road, London, S.E. 


Sole Agents: 
Messrs. A. GALLENKAMP & CO., Ltd., 
19 & 21 Sun St., Finsbury, London, E.C. 
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NATURE. 


The number for last week (March 26) contained :— 


Misleading Seismology. 
German School Botany. 
Elementary Physics. 
Our Book Shelf. 

Letters to the Editor :— 


The Cotton Plant. W. LAWRENCE BALLS; Lieut.-Colonel 
D. Prain, C.I.E., F.R.S.—The Isothermal Layer of the 
Atmosphere. C. E. SrromeyeR; W. H. Dines, F.R.S. 


—The Penetrating Radiation. Prof. A. S. Evz.—Mosaic | 


Origin of the Atomic Theory. Dr. JoHN KNotT.— 
— Values of Certain Integrals. HArry M. 
LDER. 


Notes on Ancient British Monuments. WII.— 
The Aberdeen Circles (continued). (J/lustrated.) 
By NorMAN Lockyer, K.C.B., F.R.S. 


Proposed Alteration in the Calendar. By W. T. L. 


a in the Structure of some Heavenly 
es. 


Sir John Eliot, K.C.LE., F.R.S. By A. P. 

Notes. Our Astronomical Column. 

Russian Scientific Publications. 

The Corals of Hawaii. By Prof. S. J. Hickson, F.R.S. 
Compuonative Dinner to Sir William Ramsay, 


F.R.S. 
New Slide-rules. 
University and Educational Intelligence. 
Societies and Academies. 
Diary of Societies. 


Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., 


on 
receipt of 64d. from residents in the British Isles, or of 74. 
from residents abroad. 


BOOK BARGAINS IN ALL BRANCHES OF LITERATURE. 


New 32 pp. Catalogue of Publishers’ Remainders. Books, New—‘‘as 
published,” not second-hand copies. at greatly reduced prices, com- 
prising works of SCIENCE, TRAVEL, BIOGRAPHY, FICTION, 
&c. Also books suitable for Presents and Prizes, and A SPECIAL 
LIST OF BOOKS DEALING WITH LONDON. 
H. J. GLAISHER, Remainder and Discount Bookseller, 
57 Wigmore Street, London, W. 


NOW READY. 


JOHN WHELDON & CO.’S 
CATALOGUE No. 41, comprising 


MICROSCOPICAL BOOKS & PAPERS 


including an IMPORTANT COLLECTION ON DIATOMS, 
Post Free on application. 


| 

| 88 GREAT QUEEN STREET, KINGSWAY, LONDON. 
| THE IRISH NATURALIST. 
| 


A Monthly Magazine of Irish Zoology, Botany, and 
| Geology. Price 6d. 


| Edited by GEO. H. CARPENTER, B.Sc., R. LLOYD 

| PRAEGER, B.A., and ROBERT PATTERSON, F.L.S. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: KASON & SON, Lrtp., 40 Lower Sackville Street 

| (to which Address Subscriptions should be sent). 

London: SIMPKIN, MARSHALL, HAMILTON, KENT & CO., Ld. 
| 
| 
| 


SCIENTIFIC AND 
EDUGATIONAL BOOKS 


| 
| NEW & SECOND HAND. 


| pe LARGEST STOCK in LONDON of SECOND. 
| HAND School, Mathematical, Mechanical, Botanical, 
| Natural History, ELEMENTARY and ADVANCED 
| SCIENTIFIC BOOKS of all kinds at about HALF 
| PUBLISHED PRICE. 
CLASSICAL, THEOLOGICAL, AND FOREIGN BOOKS, 
KEYS AND TRANSLATIONS. 
BOOKS FOR ALL EXAMS. 
104 CHARING CROSS ROAD, LONDON. 


by letter receive immediate attention. 


A Few of the Recent Contributions to “Nature.” 


Rutherford, F.R.S. 


by Prof. J. Larmor, Sec.R.S. 


Problems.” 


The following is a selection of the articles which appeared in ‘‘ Nature ’’ during March :— 
March 5.—*‘ Notes on Ancient British Monuments. 
by Sir Norman Lockyer, K.C.B., 
pellers”’; ‘‘ Recent Advances in Radio=-activity "(with Diagram), by Prof. E. 


VI.—Dolmens"’ (Illustrated), 
F.R.S.; ‘‘Experiments on Screw 


March 1I2.—‘* Sleeping Sickness,” by J. W. W. S.; ‘‘ The Use of Gyrostats”’ (Illustrated): 
by Prof. J. Perry, F.R.S.; ‘‘On the Physical Aspect of the Atomic Theory,” 


March I9.—‘*‘ The Forthcoming Mathematical Congress at Rome,” by Prof. G. H. 
Bryan, F.R.S.; ‘‘Dr. H. C. Sorby, F.R.S.,” by J. O. A.; ‘Some London 


March 26.—*‘ Notes on Ancient British Monuments. VII.—The Aberdeen Circles" 
(Illustrated), by Sir Norman Lockyer, K.C.B., F.R.S.; ‘‘ Proposed Alteration 
in the Calendar,” by W. T. L. 
A. P.; ‘Commemorative Dinner to Sir William Ramsay, K.C.B., F.R.S. 


; ‘Sir John Eliot, K.C.I.E., F.R.S.,” by 


G, Copies of any of the numbers can be obtained by Post from the Publishers at 64d. each, 
or at 7d. if to be sent abroad. 
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BAUSCH & LOMB 
Microscopes, &c. 


HICHEST CLASS INSTRUMENTS AT POPULAR PRICES. 


Our Objectives are admitted to be equal to the 
best in the trade, Our Microscopes are guoted 
complete with objectives and eyepieces. We 
invite trial and comparison before purchase. Our 
1/12 oil immersion will easily count the dots in 
Amphipleura pellucida, 1/100,000 inch in diameter, 
which many will not do. 

We offer 100 of the new Bausch & Lomb 
BH. Model (as illustrated), with solid 
brass stand of superior finish, coarse and 
new action fine micrometer adjustment, 
fitted with our well-known 1/6th in. and 
2/3rd in. objectives, 1-in. eyepiece, double 
nosepiece, substage fitted with 
Abbe Cond I i 


Pp in 
solid Mahogany Cabinet, for 


£7 12 G 


or with 1/rath in. high-class oil 
immersion objective, 


£12 126 


With such an instrument the 
most exact Bacteriological work 
can be accurately 
carried out. 

Stand only, triple 
nosepiece and con- 
denser, in case, 


£5 17 6 


Please call, see and 
try these New In- 
struments. 


A. E. STALEY & CO., 


Contractors to British and Colonial Governments, 


19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


ACOUSTIC OSCILLOGRAPHS. 


A large stock of 
gramophones, 
phonographs, 
records 
and 
accessories. 


PATTERN 3 (as figured) consists of a small mirror mounted 
on a pivot and connected to the diaphragm of the sound box by 
a multiplying arrangement. A beam of light falling on this 
vibrating mirror is reflected on to an auxiliary revolving mirror 
and thence on toascreen. The ever varying forms of the result- 
ing curves are of considerable amplitude. They keep strict time 
with the music, and produce most instructive and pleasing effects. 


Price of the vibrating mirror attachment 
fitted to any sound box ... sie vm aes £3 10 oO 


PATTERN 1. Koenig’s flame adapted to the 

dise talking machine with revolving mirror £2 2 Oo 
PATTERN 2. Koenig’s flame adapted to he 10 6 
The above prices do not include machines or sound boxes. 


phonograph, without mirror ... 4 
G. BOWRON, 57 Edgware Rd., London, W. 


HARLING’S FOLDING, 
DRAWING & UNIVERSAL STAND 


Invaluable for Drawing Office, Studio, 
or Lecture Use. 
Made entirely of metal. Absolutely rigid. 
Immediately and easily adjustable to any 
Position from horizontal to vertical (un- 
even floors notwithstanding), and to any 
height from 29} to 48 ins. Cheap and 
portable, packs flat 3 ins. deep. Forms an 
ideal Lantern or Large Camera Stand. 
REDUCED Pricgs. 
Sizes § Double Elephant ... £2 5 O 
Descriptive Circular post free. 


W. H. HARLING, 
Mathematical, Drawing, and Surveying 
Instrument Manufacturer, 

47 Finsbury Pavement, London, E.C., 
and at Grosvenor Works, Hackney. 
Estd. 1851. He Illustrated Catalogue 


NEW METALLURGICAL MICROSCOPE. 


Designed by 
\ Professor HERBERT JACKSON, 
King’s College, London, 
and 


BERTRAM BLOUNT, Esq., F.I.C. 


This Instrument possesses 
SEVERAL ENTIRELY NEW FEATURES 
not hitherto embodied in Microscopes con- 
structed for the examination of metals and 
other opaque substances. 


Price - £12 12 0 


Descriptive Circular Free on Application. 


JAS. SWIFT & SON, 
University Optical Works, 
ae 81 TOTTENHAM COURT ROAD, 

= LONDON, W. 


(covering all kinds) Gratis. PATENT. 
THE “MEKER” BURNER 
(PATENTED) 


IS BY FAR THE MOST POWERFUL 
BUNSEN BURNER MADE. 


The Whole Flame being practically a homogeneous 
mass of Burning Gas its Temperature is uniform 
throughout. 


Prices from 6/= each. 


Da” Write for Illustrated Descriptive Circular, post pree. 


A. GALLENKAMP & CoO., Ltd., 
19 & 21SUN STREET, Finsbury Square, LONDON, E.C. 


THE “ BIRDLAND” 
CAMERA 


has now become the f 
standard instrument for 


Natural History Photo- 
graphy. Itis extremely 
simple to operate, yet 
is used by the majority 
of the experts. 
NATURE says: 
‘* Excellently adapted 
for the use of natur- 
alists.”” | 
= Waite FoR NEW ILLUSTRATE 
BOOKLET, Post FREE, 
Sole Makers-SANDERS & CROWHURST, 
Specialists in everything pertaining to Natural History Photography. j 


71 SHAFTESBURY AVENUE, LONDON, W. 
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FOR NATURALISTS. 


THE “TERLUX” BINOCULAR. 


Specially made to focus¥on objects up to 10 feet. 
BRILLIANTE ILLUMINATION. 


EMIL BUSCH OPTICAL CoO., 
35 CHARLES STREET, HATTON GARDEN, LONDON, E.C. 


LANDER’S PATENT ANEMOMETER 


Gives a record of the velocity of the wind, from a Light Air 
to a Hurricane. Every separate 
puff is shown. 


Also made to record 
both direction 
and velocity. 


PRICE, complete with 8-Day Clock, £4 10s. 


LANDER’S THERMOGRAPH .... £217s. 6d. 
LANDER’S BAROGRAPH (Aneroidor Mercurial) .. £4 10s. Od. 
LANDER’S RECORDING RAIN GAUGE .... .. £410s. Od. 

DAWSON-LANDER SUNSHINE RECORDER 
(shows the intensity as wellasthe duration) .. £7 10s. Od. 

And allother Meteorological Instruments. 
ae@- Great numbers of our Instruments have recently been 

supplied to some of the Colonial Governments. 
Kew Certificate's with the Instruments if desired. 


Write for Descriptive List (including facsimile reproductions of the 
charts obtained) to:— 


IENTIFIC 
LAN DER & SMITH, wsraument MAKERS, 


CANTERBURY. 


MAX KOHL, 


Chemnitz, Saxony, 


MANUFACTURER OF 


PHYSICAL, CHEMICAL, AND PRECISION MECHANICAL 
INSTRUMENTS AND APPARATUS. 


THE LARGEST ESTABLISHMENT OF ITS KIND. 


Furnishes as a Speciality 
COMPLETE OUTFITS 


FOR LABORATORIES. 


NOVELTY 
INDUCTION 
COILS, 
with Changeable 
Self-Induction, 
which allow soft, 
medium hard, 
or hard 
X-Ray Tubes to 
be worked with 
an Electrolytic 
Interrupter from 
any current. 


Apparatus after Tesla, Hertz, Marconi, &c. 
Complete Outfits for X-Ray Work. 

Purest Radium¥Bromide of 1,200,000 x activity. 
Apparatus for Phototelegraphy. 


DIASCOPE! 
Most perfect 
Projection 
Apparatus. 
OIL AIR PUMP 
FOR 
HIGH VACUA, 
patented in 
Germany, 
England, America. 


Ad apparatus described in ‘‘ An Introduction to Electricity,” by Bruno Kolbe, published by Kegan Paul, Trench, Triibner and Co., Ltd., 
London, 43 Gerrard Street, Soho. 

SPECIALITY: Acoustical Apparatus, such as pipes, tuning forks, syrens, and all other high precision 
instruments of this Kind which were formerly supplied by Rud. Koenig, Paris, and Appunn, Hanau. 

*,.* One of my college customers in the U.S.A. writes: “I am glad to be able to inform you that the tuning forks which you supplied for 
the Department of Psychology compare very favourably with ones previously obtained from Landry and Koenig and are possibly superior.” 
I@- Profusely Illustrated Catalogues with 3500 Illustrations, directions, quotations, references, &c., in English, 

French and German, supplied without any charge to Colleges, Universities and Physicians. 


World’s Fair, St. Louis, 1904, Grand Prize and Gold Medal. 


World’s Fair, Chicago, 1803, 2 Diplomas; World's Fair, Paris, 1900. 
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E. Leybold’s Nachfolger, 


COLOGNE. 


New! New! 


THE GAEDE-PUMP 


with new Porcelain Drum, 
just introduced. 


Unbreakable by sudden admission of air. 


(See Physikalische Zeitschrift. Eighth Year. 
No. 23, p. 852.) 


Cuaranteed Vacuum - 0°00001 mm. . 


Even when the highest vacuum has been produced, air 
may be suddenly admitted by means of a tap without 
damaging the drum in the slightest. 

This experiment can be repeated any number of times 
at pleasure. 

Our new Valve Drums have the great advantage over 
metal drums that they are unaffected by the presence of 
corroding agents, which is not the case when metal is used. 


—— The New Gaede-Pump — 
can only be obtained direct from us. 


"A MOST INTERESTING INSTRUMENT. | 


“ SIMPLEX” “BAROGRAPH. 


(Registered No. 468,791). 


Absolutely Accurate. 
Dimensions 
133” x 73” x 84”. 


n Oak ‘Cases glazed tcp and sides. Records on a 
Weekly Chart. Price, with a year’s supply of £3 
ya Ink, and Instructions, complete 
aa Special Illustrated List of Barographs and Thermographs 
(covering various patterns, from £3 10s.), post free, 


PASTORELLI & RAPKIN, 


(Established 1750), 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS; 
Contractors to H.M. Government, 


46 Hatton Garden, London, E.C. 
STANDARD INSTRUMENTS: OF ALL KINDS. 


STRATED PRICE 
We at... and guarantee safe wine on our 
Instruments. 


REYNOLDS & BRANSON, Ltd., 


Chemical and Scientific Instrument Makers to 
His Majesty’s Government (Indian, Home and Colonial), 
Laboratory Furnishers and eeu Chemists. 


THE “RYSTOS" 
DARK ROOM LAMPS 


FOR 
GAS & ELECTRICITY. 


No. 1. Electric Lamp, with switch for 
ruby and white no flexible cord and fam 
plug; price complete, 18/6. | 

No. « Electric Lamp, ditto, ditte, as 

+ Dimensions 114 ins. high, ins. 

wide. Complete, £1 1s. 

No, 1. Gas Lamp, with b e-Fass, tap 

for ruby and white light. Dimensions, 

114 ins., 12/6. 

No. 2. Ditto. ‘Dimensions, 12} by 8} ins., 


7/6. 
No. 3. Ditto, with vertical front. Dimen- 
sions, 84 by 53 ins., 8/6. 


*'RYSTOS” SEQUENTIAL 
DEVELOPING BATHS 


(Fic. 2.) 


For Time or Stand Development 
of one or more photographic plates 
or films, without the necessity of 
using a large amount of developer. 


Prices : }-plate, 3 copper baths 
and dippers, and lighttighe box 
with 4 spaces as 10/6 
}-plate, ditto, ditto .. 14/6 


“RYSTOS” STAND DEVELOPING TROUCHS, 


with removable rack and light-tight lid. made in Copper, Japanned 
Tin and Zine. 
4-plate size, Copper to hold 6 plates, 4/3 ; 4-plate size, ditto, ditto, 6/6. 
For other sizes, see descriptive circular. 
Lilustrated Catalogue, 104 pages, and abridged list of Photographic 


Specialities, post free. 
14 Commercial Street, Leeds. 


THE ‘SOHO’ REFLEX GAMERA 


(ENGLISH MADE THROUGHOUT). 


THE PREMIER REFLEX, 


For | Precision, Durability, 
Simplicity. 


We make a Speciality of 
REFLEX OUTFITS 


FOR 
NATURALISTS & TELEPHOTO WORK. 


Prices — 
Camera, without Lens, but with 3 Double 
Blockform Backs— 
j-plate .. £12 5x4 £18 0 
54 X34 12 10 | j-plate .. 2410 
Write for the 26-fage [illustrated Booklet 
of the ‘SOHO’ REFLEX. 


MARION S ROLL-FILM ‘STAR CAMERA 
QUARTER-PLATE, 
To take Roll Films or Plates. 
SPECIFICATION. 
Metal body, leather covered, best finis 
hinged back, rising and cross fronts, bit 
liant reversible finder and level, screw 
holes and supporting leg, focussing scale, 
fitted with best rapid rectilinear lens /; 
in unicum shutter with ball and va he - 
complete with focussing screen and one 
best double plate holder with aluminium 
slides. Price 63/- 
Extra double plate holders... 
Leather case for above .. &/- 
Light telescopic metal "tripod 
No. 39 7/6 
NEW ILLUSTRATED 
CATALOGUE, 200 pp., Post £02 
on application. 


*,* We invite Correspond relating to Photography. 


MARION co., LTD. 


22, 23 SOHO SQUARE, LONDON, W. 


on all 
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decade. 


‘Such a book was eminently needed, as the evolution has been so 
rapid that it was almost impossible for even the chemist or the physicist 
himself to keep in touch with every new discovery or to estimate the 
| value of every fresh theory. 
| word of science in the various states of matter, wireless telegraphy, 
| cathode rays, and radioactive bodies, and the relations between ether 
| and matter.”"—7he Pall Mall Gazette. 


RADIO- 


Price 55. 


ACTIVE SUBSTANCES, 
| THEIR PROPERTIES AND BEHAVIOUR. 


By WALTER MAKOWER, Assistant Lecturer in Physics 
at the Victoria University of Manchester. 


FOUR 


IMPORTANT SCIENTIFIC WORKS. 


‘THE EVOLUTION OF MODERN 
PHYSICS. 


By LuciEN POINCARE. 


An eloquent summary from the author’s point of view, 
as Inspector-General of Public Education in France, 
of the epoch-making discoveries in physics of the last 


THE EVOLUTION OF FORCES. 


By Dr. GustAvE LE Bon. Crown 8vo. Price 5s. 


Crown 8vo. Price 5s. An original work on the nature of energy, specially 
written for the International Scientific Series, by the 


Author of ‘‘ L’Evolution de la Matiére.” 


INTRODUCTION TO THE SCIENCE 
OF ELECTRICITY. 


Lectures by BRUNO KOLBE, Chief Science Master at 
St. Anna’s School, St. Petersburg. Edited and Revised 
by the Author for publication in England. Authorised 
Translation by JOSEPH SKELLON, formerly Master at 
Beaumont College, Old Windsor. With 
Price 10s. 6d. net. 


Here, however, he af learn the last 


Demy 8vo. 


Crown Svo. seventy-six Illustrations. 


ga Write for Complete List, free on application. 


KEGAN PAUL, TRUBNER &« CO., Ltd., 


Dryden House, Gerrard Street, W. 


WHEATSTONE BRIDGES 


SOUNDLY CONSTRUCTED. 
ACCURACY GUARANTEED. 


INSULATION PERFECT. 


SUBSTANTIAL LUGS. 


LARGE WELL-FITTING 


PLUGS. 


TEMPERATURE 


COEFFICIENT 
NEGLIGIBLE. 


MATERIAL OF BEST 


QUALITY ONLY JS 


EMPLOYED IN THE 
CONSTRUCTION OF 


THESE INSTRUMENTS 


AND EVERY CARE 
TAKEN TO ENSURE 


PERFECT RESULTS. 


Particulars and Prices on Application to Department W. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, iro. 


TYSSEN STREET, 


DALSTON, LONDON, N.E. 


OFFICE : WATERGATE HOUSE, YORK BUILDINGS, ADELPHI, W.C. 
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1X ASSURANCE COMPANY, LIMITED, 


ESTABLISHED 1782. 


ceed - 000,000 1. C 


MICROSCOPE FIRE. LIFE. ACCIDENT. te 

: P . The most favourable Terms an e urrent 

Horizontal and Vertical Scales; | Rates of Premium are offered by this office. 

16 cm. in length. The microscope PROMPT AND LIBERAL SETTLEMENTS. 


rotates on a horizontal axis, and 


can be clamped in any position. | K 3 E C K B A N 
One power and one Eye-piece. 0 


EsTABLISHED 1851 


With Scales reading to‘1 mm. £6 |0 SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. = 
93 PER CENT. INTEREST 
allowed on Deposit Accounts. 
»  02,, 710 2 PER CENT. INTEREST 
os 85 on Drawing Accounts with Cheque Book. wit 
ALMANAGI. ‘with full particulars, POST FREE 
with full particulars, . 
1 BELMONT ST., CHALK FARM, LONDON, N.W. 
THE ENTOMOLOGISTS’ MONTHLY = 
“SECOND-HAND DEPARTMENT. MAGAZINE. 
APRIL ISSUE OF LIST consisting of over 1,200 items of Price Sixpence, Monthly. 
: 9 the approximate value of £5,250, Edited by G. C. Cuampion, F.Z.S., & E. Couuin, F.E.S., Co 
Including a valuable collection of medium size Telescopes W. W. Fowter, D.Sc., M.A., F.L.S., G. T. Porritt, F.L.S., 
(Refractors and Reflectors), Micr pes, &c., the property E. Saunpers, F.R.S., J. J. Waker, M.A., R.N., F.L.S., and 
of a scientific man recently deceased. Thie Bs Lorp WatsinGHaM, M.A., LL.D., F.R.S., &c. 
a is Magazine, commenced in 1864, contains standard articles and notes 
FREE connected with Entomology, and especially on the Insects of RHED 
Cc. BAKER, 244 High Holborn, London. Subscription—Six Shillings per Annum, post free. | 
London: GURNEY & JACKSON (Mr. Van Voorst's Successors), —— 


1 Paternoster Row. 


MACMILLAN & NEW BOOKS. MI 


e e 2 
Highwa s and Byways in Hampshire. %))",i0! 
ith Illustrations by ARTHUR B. CONNOR. Extra crown 8vo. 6s. ; Inspec 
THIRD ENGLISH EDITION, REVISED WITH THE EIGHTH GERMAN EDITION. —_— 
A Text-Book of Botany. By Dr. E. STRASBURGER, Dr. FRITZ NOLL, 
ir. H. SCHENCK, and Dr. GEORGE KARSTEN. on 
Third English Edition, Revised with the Eighth German Edition by Dp. W. H. LANG. With 779 Illustrations, in TH 
part Coloured. Medium 8vo. 18s. net. [Friday. 
_ Minutely revised throughout with the Eighth German Edition, this embodies such extensive changes that the present issue Mir 
is, in many respects, a new work. 
PROFESSOR F. 0. BOWER’S NEW BOOK. Meta 
s 
The Origin of a Land Flora. 
Regius Professor of Botany in the University of Glasgow. With numerons Illustrations. 8vo. 18s. net. an” 


The Structure of the Cotton Fibre in its 
Relation to Technical Applications. zy F. H. BOWMAN, D.Sc., F.R.S.E., F.LS., 


&c., &c. With numerous Coloured and other Illustrations. Crown 8vo. 8s. 6d. net. [ Friday. 


APRIL NUMBER NOW READY. 


THEE SCHOO ZL 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
SIXPENCE MONTHLY. YEARLY VOLUME, 7s. 6d. NET. 
PRINCIPAL CONTENTS. 
An English Teacher’s Working Library. By Norman L. Frazer, M.A.—Reflections Suggested by some Ex- 
amination Statistics. By G. F. Daniell, B.Sc.—Some Duties and Difficulties of an Editor of Text-books. I. By Com 
Cloudesley Brereton, M.A.—The Inherited Habits of Domestic Animals. By E. Stenhouse, B.Sc., 
—Map Drawing as a Part of School Work. (lllustrated.) By E. F. Elton, M.A.—School Essays and Individuality. ; 
W. J. Gibson, M.A.—The Organisation of Secondary Schools. By J. J. Robinson.—The International Con Year 
ference on Drawing and Art Teaching. By E. M. Carter.—Manual Instruction in Wood. A Course for Secondary Half 
Schools. III. (Illustrated.) By J. W. Riley.—Methods of Approach in Geographical Instruction. 3) Qua: 
George G. Chisholm, M.A., B.Sc.—The New Education Bill.—Oxford Local Examinations. Set Subjects for 1909.— 
Correspondence : Solution of Triangles. By Cecil Hawkins, M.A.—The ‘Sin 2A” Formula. (Illustrated.) By Wm. J. 
Fearn.—Geometrical Progressions to Infinity. By J. M. Child, B.A., B.Sc.—A Method of Illustrating the Principle of 
Archimedes. _(Illustrated.) By W. Crabb, B.Sc.—The Training of Teachers. By Looker-on.—Chemistry as & 
School Subject. By C. H. Lockitt, B.A., B.Sc.—Research in Local History and Geography. By Huntly Carter. 


MACMILLAN AND CO., Lrp., LONDON. _ 
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I. Collection of Lantern Slides representing the micro-photos of the 
plates of the latest edition of H. Rosenbusch’s and E, Wiilfing’s 
text-book, ‘* Mikroskopische Physiographie,” Vol. I., Parts I. and II, 

Rosenbusch-Collection A (Plates IV.-XVI., Vol. I. Part I.), 
showing growth of crystals, inclusions, aggregates, deformations, 
&c.; 76 slides 106 Marks 

Rosenbusch-Collection B (Plates I.-XII., II.), 
showing the rock-forming minerals ; 72 slides arks 


. The New Collection of Slides or the illustration of the study 
of Earthquakes, arranged by Dr. A. Sieberg Lae er ae ly showing 
not only the effects of earthquakes, but principally the mode of 
investigation ; seismometer, seismoscop, seismogram, &c., &c.; the 
collection consists of 78 slides 110 Marks 

New Supplement of the Earthquake-Collection, the 
Valparaiso and San Francisco Earthquakes ; 25 slides, 
36 Marks 

lI!. Important for Engineers, Prospectors, Builders, &c., &c. 

We draw attention to the fact that we not only make thin sections of 

rocks, but that we also undertake their scientific examination, 

determination, and description 


Vol. I. Part 
100 


Ask for our New Semestral Lists of Minerals, Rocks, and Fossils, 
each separate. Minerals sent for inspection. 


Collections of Minerals, Fossils, Meteorites, purchased for cash 
or exchanged. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 


EsTABLISHED 1833. EsTABLISHED 1833. 


Collections and Single Specimens of 
British and Foreign 


MINERALS, ROCKS, FOSSILS. 


25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/-. 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 


Cabinets, Geologists’ Hammers, Card Trays, Glass-Capped Boxes, 
Models of Crystals, and other Apparatus for Geologists, &c. 
NEW CATALOGUES POST FREE. 


THOMAS D. RUSSELL, 11 John St., Bedford Row, London, W.C. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formatians. 

Metallie Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 

Telephone No. 2841 Western. Tel. Add., ‘* Meteorites,” London. 


SECOND-HAND 
PRISM FIELD GLASSES. 


Ross 8x ..£315 O 
Zeiss 8x 415 0 
GOERZ 9x 415 0 


CLARKSON’S,* 
The Second-hand Optical Mart. 
(Opposite the Gray’s Inn Road.) 


PETROGRAPHY & GEOLOGY. 


NATURAL HISTO 
SPECIMENS 


Birds’ Eggs. Skins. 


Insects. 


Objects for Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natural 
History. 


Specimens preserved and mount:d by 
first-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, W.C. 


MICROSCOPY. 


OBJECTIVES.—A new series; very large N.A., giving great brilliancy 

of image and definition, flat field with wonderful depth of focus. Corrected 

for Photography. Serious workers who can judge a lens should see them. 

MARINE SLIDES, &c.—Quite unique. You should make enquiries of 
those who have purchased. 

Diatoms, Rocks, Insects and parts, Botanical. Lists free. 
Second-Hand List, Microscopes and all accessories, free. 
CLARKE & PAGE, 

104 LEADENHALL STREET, LONDON, 


PLATINUM 


Crucibles, Scrap, Utensils, Wire, Foil, Residues, &c., 


PURCHASED AT HIGHEST PRICES. 
THE LONDON REFINING & METALLURGICAL WORKS, Ltd. 
(L. SCHLUND, Manager), 

32 CLERKENWELL ROAD, LONDON, E.C. 
Assayers, Gold, Silver and Platinum Refiners & Dealers. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (presérved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, nice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


Communications to the Editor. 


SUBSCRIPTIONS TO “ NATURE.” 
s. d.| Toatt PracesAsroap:— s. d. 


Yearly -. 180 Yearly . 110 6 
Half-yearly 014 6 Half-yearly . 015 6 
Quarterly . 076 Quarterly - 08:0 


(A charge of 6d. is made for changing Scotch and Irish Cheques). 


OFFICE: ST. MARTIN’S 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; 
The telegraphic address of NATURE zs ‘* PHUSIS,’’ LONDON. 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. gd. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


Editorial 
Telephone—GERRARD, 8830. 


CHARGES FOR ADVERTISEMENTS. 


da. 
1 


& 

*Three Lines in Column O 2 6 Quarter Page, or Half 

ine SixteenthPage,orKight 

One Eighth Page, or Quarter HalfaPage,oraCol. 3 
Column - «+  « 018 6 Whole Page 6 


* The first line being in heavy type is charged for as Two Lines. 
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0 
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Inspection invited of a large stock of Minerals, Rocks, Fossils, and pe 
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NEW LIST 


OF 
ELECTRICAL MEASURING INSTRUMENTS, 
Including many NEW PATTERNS for 
LABORATORY and POWER WORK. 


Portable 
Combined 
§Volt and 

Ampere 


bust Free on request to Department 1. 


ISENTHAL & CO., 


Contractors to the Admiralty, War, India, and Colonial Offices, &c., 
85 MORTIMER STREET, LONDON, W. 


an 


rer 


(Established 1756), 
12 CHARTERHOUSE STREET, 
HOLBORN CIRCUS, LONDON, E.C. 


VOIGTLANDER’S 
MICROSCOPES. 


Stand !Va, 
complete with rack and 
pinion coarse adjust- 
ment and _ micrometer 
fine adjustment, triple 
nose piece sub- 
Stage condenser, — in 
cabinet. 


£6 2 0 


FULLY ILLUSTRATED 
CATALOGUE 
FREE 
UPON APPLICATION. 


The “ Victoria” 


STAND DEVELOPING TANKS. 


PRICES. 
To carry 12 
Plates. plates. 

5 x 40r \ 5 x 4or 
7/6 j 10/6 
15/- 


PRICES. 
To carry 6 


COPPER, 
WITH 
COPPER 
DIPPERS. 


COPPER, 
WITH 
COPPER 
DIPPERS. 


These Tanks are made of hard rolled sheet 

copper, highly polished and lacquered. The 

Dippers are also of copper, with a circular hole for 

examining the plate by — or transmitted 
ight. 

1908 Photographic Catalogue now ready and free 

on «application, 


JASWOOLLEY.SONS& 


VICTORIA BRIDGE, MANCHESTER. 
Chemical & Physical Apparatus of every descriplion 
CHEMICALS ANDO REAGENTS 


fA NEW REFLEX GAMERA. | 


THE STEREOSCOPIC COMPANY’S 


IMPROVED “ ARTIST” 


is now ready in 3 sizes—} plate, 54, and 4 plate. 
4 


The 
ideal Camera 
for Natural 


History 
Field Work. 


The Company > 
Improved “Artist 
is fitted with a re- 
volving back and 
rack rising front, 
making it one of 
the finest Cameras 
for all classes of 
work. 


Write for ILLUSTRATED CATALOGUE, No. 12e, free from 


( The LONDON STEREOSCOPIC COMPANY. 


L. 106 & 108 Regent Street, London, W. 


ifth Avenue, New York.—Tuurspay, April 2, 


Printed by RicHarD CLay Sons, LimiTeD, at 7 & & Breac Street Hill, Queen Victoria dtreet, in the City ot Lonaon, and puolished by Macnt: 


anv Co., Limitgp, at St. Martin's Street, 


ion, W.C., and THe MacmMILLAN Company, 66 


[APRIL 2, 1908 

| 

| 

~ 
tj 

|= =i | | SS 
Mo | 

Ne 

Take 

-— - scortc. 
= 

| ( 
€ 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
To the solid ground 
Of Nature trusts the mind which builds for aye.’ 


VORDSWORIH. 


No. 2006, VoL. 77) 


. _THURSDAY, APRIL 9, 1908 


[PRICE SIXPENCE 


Registered a asa et at the General Post Office.) 


X-RAY APPARATUS. 


NEWTON 6& CO.’S Portable 10=-in. Coil (as sup- 


plied to the Indian Government) is the most compact and efficient 
Portable Coil made. — 


Seientific Instrument Makers to H.M. The King, 
H. The Prince of Wales, and the Government. 


STREET, LONDON, E.C. 


CO., 


NEWTON & 
3 FLEET 


‘RYSTOS ” STAND 
DEVELOPING TROUGHS 


The ‘‘ Rystos” Stand Developing Trough 

for slow development of photographic plates 
or cut films in a very weak developer. 

Madein Jap’d Jap'd 

Copper. Zinc. Tin. 

each. each. each. 


4/3 3/- 2/- 


To hold 6 plates 44 x 
3/3 2; 3 


» 5, 


“RYSTOS” SEQUENTIAL 
DEVELOPING BATHS 


Prices, 

}-plate, 3 copper baths and 
dippers, light-tight 
box with 4 spaces, 10/6 

4-plate, ditto ditto 14/6 


Other sizes at proportionate prices. 


Lllustrated Catalogue 
(104 pages), post ree. 


REYNOLDS & BRANSON, Ltd., 14 Commercial St., Leeds. 


34 in. 


4tx3hin. 8/- 


We have a FEW COPIES of 
REPRINTS of the recent 


CANTOR LECTURES 


ON THE 


THEORY oF tHe MIGROSCOPE 


CONRAD BECK. 


PRICE 1/- 


R.&J.BECK, Ltd., 68 Cornhill, London, E.C. 


NEGRETTI & ZAMBRA’S 


HORTICULTURAL 
HYGROMETER. 


A simple instrument showing, 
without the use of the hygro- 
metrical tables, whether the dew 
point is above or.below freezing. 


Price &1 10 


Full description sent post “ee On 
application : 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 


BRANCHES : 
45 CORNHILL and 122 REGENT ST, 
LONDON, 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
LECTURES AFTER EASTER, 1908. 
Tuesdays. 

Geravp Sroney, Esq., M.Inst.C.E. Two Lectures on “‘ The Develop- 
ment of the Modern Turbine and its Application.” On Tuesdays, April 28, 
May s, at Three o'clock. 

Professor F. T. Trouron, M.A., D.Sc., F.R.S. Two Lectures on (1) 
‘* Why Light is Believed to be a Vibration”; (2) ‘* What it is which Vibrates.” 
On Tuesdays, May 12, 19, at Three o'clock. 

Professor Witt1aM Stiritinc, M.D., LL.D.. D.Sc. Two Lectures on 
‘Animal Heat and Allied Phenomena.” On Tuesdays, May 26, June 2z, 
at Three o’clock. 


Thursdays. 

Wittiam Bateson, Esq., M.A., F.R.S. Three Lectures on Mendelian 
Heredity.” (The Tyndall Lectures.) On Thursdays, April 30, May 7, 14, 
at Three o'clock. 

ALEXANDER Scott, Esq., D.Sc., F.R.S. Three Lectures on “ The 
Games of Photography.” On Thursdays, May 21, 28, June 4, at Three 
o'clock. 

Saturdays. 

G. F.Scort Ettiot, Esq., M.A., F.R.G.S. Two Lectures on ‘‘ Chile 
and the Chilians.” On Saturdays, May 2, 9, at Three o'clock. 

LaurENCE Binyon, +. Two Lectures on ‘‘ Japanese Prints.” On 
Saturdays, May 16, 23, at Three o'clock. 

Henry Watrorp Davigs, Esq., Mus.Doc., LL.D. Two Lectures on 
“The Art of Bach and Future Developments.” (With Musical Illustra- 
tions.) On Saturdays, May 30, June 6, at Three o'clock. 


Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. . Subscription to a single 
Course of Lectures, One Guinea, or Half-a-Guinea, according to the length 
of the Course. Tickets issued daily at the Institution, or sent by post on 
receipt of Cheque or Post-Office Order. 

Members may purchase not less than Three Single Lecture Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 

The Fripay EventnG Mgetincs will be resumed on May 1, at 9 P-m., 
when Professor JoserH Larmor will give a Discourse on ‘* The Scientific 
Work of Lord Kelvin.” Succeeding Discourses will probably be given by 
Mr. J. Y. BucHanan, Dr. H. T. Butstropg, Professor Dr. J. C. KapTEYN 
(of Groningen), Sir RaLtpH Professor Sir James Dewar, 
and other gentlemen. To these Meetings Members and their Friends only 
are admitted. 

Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Read- 
ing Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR ‘THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Eight Vears, about 300 
Students of University Tutorial College have 
passed London University Examinations, 

Prospectus and guide may be had post free from the 


PRINCIPAL, University Tutorial College, 32 Red Lion Squ: 
Holborn, W.C. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 
PADDINGTON, W. 
(University of London.) 

The SUMMER SESSION will begin on APRIL 28. 

The Medical School provides courses of instruction cover th 
ENTIRE MEDICAL CURRICULUM for the Degrees of the Unive 
sities and for the Diplomas of M.R.C.S.. L.R.C.P. All courses ar 
recognised by the University of London for Internal Students. 

SIX ENTRANCE SCHOLARSHIPS, value 4145 to £52 10s., com- 
peted for in September next ; Students entering the School in April are 
eligible to compete. 

mplete handbook on application to the DEAN. 
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BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
Courses of Study under Recognised Teachers of the University /{ 
London for Degrees in Science and in Arts. 
§ Ae McKenzig, Ph.D., D.Sc., M.A. 
H. Wren, Ph.D., M.A., B.Sc. 
fA. Grirrirus, D.Sc. ; bd. Owen, B.A., B.Sc 

B. W. Crack, B.Sc. 

D. T. Gwynne-VauGuan, M.A. 
H. W. Untuank, B.A., B.Sc. 

. W. Evans, D.Sc. ; A. M. Davigs, D.Sc. 

. H. Smart, M.A.; C. V. Coates, M.A. 
Classics ... .F. A. Wricut, M.A. ; G. S. Ropertson, 
EnglishLiterature J. H. Lossan, M.A 

” Language J.S. B.A. 
French ... . E. Kastner, B.és.L. 
German poe E. L. Mitner-Barry, M.A. 
Geography ... G. G. CutsHoLm, M.A., B.Sc. 
History .. T. Seccomse, M.A. 

Logic | 


Chemistry ... 
Physics 


G. M.A., D.Lit. 
Economics G. C. Rankin, M.A. 


Aseaying. Metallurgy. Mining. G. Patcun, A.R.S.M. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 
The following Courses of Instruction in 
PHYSICAL CHEMISTRY 
will be given during the Summer Term, 1908, 
by G. SENTER, B.Sc., Ph.D. 

ELECTRO-CHEMISTRY.—Monday evenings, 7-8 p.m., commencing 
Monday, April 27, 1908. A Course of Ten Lectures arranged for those 
engaged in Chemical and Electrical Industries, and for Students in 
Chemistry and Physics who desire to obtain a knowledge of the principles 
and applications of Electro Chemistry. 

PRACTICAL PHYSICAL CHEMISTRY.—Wednesday evenings, 
7-10 p.m., commencing Wednesday, April 29, 1908. A Laboratory Course 
arranged to meet the requirements of those who wish to acquire a practical 
ieouinias of the methods of Physical Chemistry. The Course is also 
suitable for candidates for the Final B.Sc. Examination of London 
University. 

Detailed Syllabus of the Courses may be had upon application at the 
Office of the Institute or by letter to the PRINCIPAL. 


W. H. DAVISON, M.A., 
Clerk to the Governing, Body. 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 


The following Special Courses of Instruction suited to the requirements 
of those engaged in Chemical and Metallurgical Industries will be given 
during the Summer Term, 1908. The scope of the Instruction will, as far 
as possible, be adapted to the individual requirements of the Students. 


TECHNICAL GAS ANALYSIS. 
By CHARLES A. KEANE, M.Sc., Ph.D., F.I.C. 
A Course of Practical Work. Wednesday evenings, from 7-10 p.m., 
commencing Wednesday, April 29, 1908. 


FUEL ANALYSIS. 
By C. O. BANNISTER, A.R.S.M. 

A Course of Laboratory Work in the methods employed for the Analysis 
and Examination of Fuels. Monday evenings, 7-10 p.m., commencing 
Monday, April 27, 1908. - 

Detailed Syllabus of the Courses may be had upon application at the 
Office of the Institute or by letter to the PrinciPAL. 


W. H. DAVISON, M.A., 
Clerk to the Governing Body. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will begin on May 1, and Students th: 
entering will be eligible to compete for Scholarships of the combined valuc 
of £410 in the following September, as well as for the numerous Meda. 
Scholarships, and Prizes awarded during the period of Studentship. 

The Governors have opened AN ADDITIONAL 50 BEDS on the Medi : 
side of the Hospital. 

The numerous Hospital Appointments in both special and gener 
departments are open to Students without charge, and the holders 
Resident Appointments are provided with board and lodging. 

The Dental School provides the full Curriculum required for the L.[).5. 
England. 

A Handbook of Information for those about to enter the Medical | .o- 
fession wili be forwarded on application. 

For Prospectus of the School, containing full particulars as to |'-s, 
Course of Study advised, Regulations for Residents in the College, ¢:c., 
apply ea y, or by letter to the Dean, Guy’s Hospital, London 
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THE MUNICIPALITY OF THE TOWN 
OF SINGAPORE, 


THE 
MUNICIPAL HEALTH DEPARTMENT. DEVIL ) TOUCH-STONE 
‘MUNICIPAL ANALYST. 


! he Municipal Commissioners of the Town of Singapore desire to engage (An alloy of cerium, lanthanum, and other 


the services of an ANALYST a 
The appointment will be on agreement for three years and on a salary of rare earth metals, with about 30 % of iron). 


$2600 for the first year, rising to $3900 for the second year, and to $4200 for P 
the third year. (The sterling value of the dollar is 2s. 4d.) No. 1.—Cerium Alloy. No. 2,—Lanthanum alloy. 
Passage paid out and home in terms of agreement. No. 3.—Alloy of various other rare-earth metals. 


Applicants must be a Fellow or Associate of the Institute of Chemists 
an’ must have had experience in the analyses of Food and Drugs, be 
un er 35 years of age, unmarried and remain unmarried during the term of 
th- agreement. 

‘The duties to be performed are generally those of an analyst appointed 
un er the Sale of Food and Drugs Acts 1875, 1877 and 1899. 

Applications, with copies of aot more than six testimonials,.should be for- 
warded to C. C. Linpsay, Esq., M.Inst.C.E., 180 Hope Street, Glasgow, 
the Commissioners’ Agent in Great Britain, with whom copies are lodged 
ard who will supply any further information desired by applicants. 
Applications will be received by the above-mentioned up to April 30, * 


By 

Municipal Office, a 1 aneipal Secretary, Singapore. When the stone is held between thumb and forefinger, 
es aad at A and rubbed with the sharp edge of a triangular-shaped 
UNIVERSITY OF MANCHESTER. file, a veritable stream of highly luminous sparks, often 

FACULTY OF MEDICINE. 5 or 6 inches long, is emitted. 


(Including the Dental, Pharmaceut*cal and Public Health Departments.) 


The SUMMER SESSION will commence on FRIDAY, APRIL 24, With No. 1.—A Gne stresm of spachh and stam. 


when the Registration of Students will begin at 9.30 a.m. »» No. 2.—A flash with large sparks. 

Lectures and Practical Work will begin on Monday, the 27th. ce 

Courses of instruction are given which also meet the requirements of other »» No. 3.—A spla-h of fire and rich stream of stars, 

Clinical Instruction. In association with the University there are . inctudin | 
Hospitals containing over 1ooo beds. There are Halls of Residence for Price ( tile, s) 2/9 5 9 10/9 
Men and Women Students. Post Free in the United Kingdom. 


Prospectuses as to courses of study and Examinations will be forwarded 
on application to the REGISTRAR. 


ARMBRECHT, NELSON & CO., 
LECTURESHIP IN BIOLOGY.—Wanted Scientific Chemists, 
at the College of Agriculture, Holmes Chapel, Cheshire, Lecturer in " > ‘i ; 
may be obtained from T. J. Youna, Principal. 


BIRMINGHAM UNIVERSITY. 


FACULTY OF MEDICINE. 


ASSOCIATED WITH THE GENERAL AND QUEEN’S HOSPITALS 
FOR CLINICAL TEACHING. 


SCHOOL OF DENTISTRY. 
IN CONJUNCTION WITH THE BIRMINGHAM DENTAL HOSPITAL. 


The SUMMER SESSION opens on April 22nd, 1908. 


The University grants Degrees in Medicine, Surgery, and Public Health, and 
a Diploma in Public Health ; also Degrees and a Diploma in Dental Surgery. 

Courses of instruction are arranged to meet the requirements of other Universities 
and all Licensing Bodies. 


For Prospectus and further information apply to 


GILBERT BARLING, M.Sc, F.R.C.S., Dean. 
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BURLINGTON 
CORRESPONDENCE COLLEGE. 


Principal :—Mr. J. Cuarveston, B.A. (Honours, Oxon. ; and London). 


Tutors :— Highly qualified staff of Graduates of London, Oxford, Cam- 
bridge and Dublin Universities. 


Rapid Preparation for 
Matriculation, B.A., B.Sc., L.L.A., A.C.P., and other Uni- 
versity and Professional Examinations. Individual attention. 
Single subjects if desired. Residence abroad no impediment. 


Intending Candidates should write with full particulars to THe Principat, 
Burlington Correspondence College, Clapham Common, London, S.W. 


MIRFIELD GRAMMAR SCHOOL AND 
PUPIL TEACHERS’ CENTRE. 


A SCIENCE MASTER is required for next Term (May 6). One able 
to take Drawing or Music asa subsidiary subject preferred. Salary, £130 
a year. 

Applications, with full particulars of qualifications and experience, and 
copies of testimonials, to be addresse i to W. ‘Topp, Headmaster. 

The School is ‘‘ mixed,” and has about go pupils. The Staff consists of 
Head , two Assi: Masters, and three Assistant Mistresses, with 
Visiting Teachers. 


NATAL.— Mathematical Master Wanted 
as soon as possible for an important College in Natal. Graphs and 
familiarity with inodern methods of teaching Geometry. Also to take 
Mechanics, Sound, Light, Heat, Dynamics, &c. Good disciplinarian 
and experience essential ; also games. Degree not necessary. Com- 
mencing <7 £150, resident. Passage paid. Many other vacancies 
in good schools. Apply, stating full particulars, to Messrs. GRIFFITHS, 
SmituH, & Situ, Tutorial Agents, Estb. 1833, 34 Bedford 
Street, Strand, London, W.C. 


UNIVERSITY OF MANCHESTER. 


Applications are invited for the post of SENIOR DEMONSTRATOR 
IN PHYSIOLOGY. Thestipend is £150, rising to £200 per annum. 

Applications should be sent on or before Tuesday, April 21, to the 
RgaGistrRar, from whom further particulars may be obtained. 


SCIENCE TUTOR Wanted; Army Pupils; 
Chemistry, Physics. Salary, £200. 100 Mathematical and Science 
Tutorships Vacant. Salaries, £2c0 to £100. No fee till placed.— 
Oreviana & Co., 80 Wigmore Street, W. 


TO MUSEUMS. 


Appointment as CURATOR or ASSISTANT DIRECTOR required by 
a Gentleman at home or abroad with over 13 years’ home and colonial 
museum experience. Expert Osteologist, Taxidermist, &c., &c., fully 
qualified in all branches of museum work. Highest references.—Apply to 
Curator, c/o NATURE. 


Wanted, Apparatus and Instruments for 
Electrical and Physical Laboratory.—Particulars to SECRETARY, 
Seafield Park College, near Fareham, Hants. 


FOR SALE.—Radium Bromide, 5 milli- 
ae activity 1,800,000.—Apply Scott, 7 Howard Place, Edin- 
urgh. 


SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, MATHEMATICS, and NATURAL 

* HISTORY, and for all Examinations (Elementary and Advanced). 
Sent on approval. Lists free. State wants. Books bought ; best prices 
given.—W. & G. Foyie, 135 Charing Cross Road, London, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local). odern Languages. Research, Revision, Translation, Short- 

hand. Dictation Room. The Cambridge Type-writing Agency, 

10 Duke Street, Adelphi, W.C. 


BIOLOGICAL MATERIAL FOR MUSEUMS. 


MOUNTED 
SPIRIT 
SPECIMENS. 


Finely prepared and beautifully mounted specimens 
of a great variety of species, including a large number 
of invertebrates, Embryos, Cartilag Skel % 
Dissections, &c. 

SKELETONS. | Mammals, Birds, Reptiles, Amphibians and Fishes. 
Perfectly mounted skeletons of many species. 


ROBERT BROGDEN, 28 Colville Square, London, W. 


MARTINDALE’S 


BURETTE STAND. 


(REGISTERED No. 371,943-) 


Made in  Varnished 
Wood for screwing 
either to the bench or 
wall. Occupies 
little room, and 
cannot be upset. 
Behind each tube 
is a hook to hold 
a bone memor- 
andum tablet. 


Forms an excellent re- 
pository for the Burettes | 
in the Laboratory. 

Further, Burettes 

may be reserved for 

special purposes, 

e.g. Permanganate, 

Silver, &c. 


To take 1 dozen 14/- \ Carriage paid 
” @ ” ” s/- J within UK. 


W. MARTINDALE, Gomis, 
10 NEW CAVENDISH ST., LONDON, W. 
mle Radio-Active Substances a Special Feature. 


ACOUSTIC OSGILLOGRAPHS. 


PATTERN 1 (as figured) consists of an adaptation of Koenig’s manu 
metric flame to the disc talking machine. The capsule forms part of th: 
sound box, while the mirror is placed on the record and revolves with it. 
The flame is fully affected by the vocal and instrumental parts of tic 
record. The musical reproduction is unaltered. 

Price of attachment to the sound box with revolving mirror, #2 2 0 


PATTERN 2.—Koenig’s flame adapted to the phonograph, witho.t 
mirror, from 10/6. 


PATTERN 3.—Vibrating mirror attachable to any sound box, a! 
giving curves of great beauty on ascreen. Attachment only, £3 10 © 


The above prices do not include machines or sound boxes. 
A large stock of gramophones, phonographs, records and accessories. 


G. BOWRON, 57 Edgware Rd., London, \’. 
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Masson et Cie.,Editeurs, 120 Boulevard St. Germain, Paris 


Recentes publications scientifiques: 


Traité de Chimie Appliquée, 
par ©. CHABRIE, Directeur des Etudes a l'Institut, de Chimie appliqués, du cours de Chimie appliquée a 


PUniversité de Paris, professeur a I’ Ecole des Hautes Etudes commerciales. 2 Volumes gr. in 8°, d’ensemble xl-1594 
pages, avec 484 figures dans le texte. Relics tcile anglaise = +3 ; 


Formulaire de l’Electricien et du 
de E. HOSPITALIER. 3 Vinet-deuxiime Edition (1908) par G. ROUX, expert pres le tribunal civil de la Seine, 


Directeur du Bureau de Contréle des Installations — 1 Vol. in 16, de xv-985 pages, cartonné toile, tranches 


Cours 


par A. de LAPPARENT, secrétaire perpétuel de i’ Académie des Sciences, Professeur a libre de Hautes- Ktudes, 
Quatriéme Edition, revue et augmentée. 1 Vol. er in 8°, de xx- 756 pages, avec i figures dans le texte et une planche 


Lecons de 


par A. de LAPPARENT, secrétaire perpétuel de l’Académie des Sciences, Professeur 4 l’Kcole libre de Hautes- Etudes. 


Troisiime Edition, revue et augmentée. 1 Vol. ere in 8°, de xvi — Pages, avec 203 figures dans le texte et une — 

Comment Etudier les Astres, 

par L. RUDAUX. 1 Volumé in 8°, avec 79 figures dans le texte, couverture artistique fe 


JUST PUBLISHED. Third Edition, mee or | Revised, with much new matter, with 6 Coloured Plates and 128 Illustrations 
in the Text. 8vo. Price 12s. 6d. net. 


THE PRACTICAL STUDY OF MALARIA AND OTHER 


. BLOOD PARASITES. 
By J. W. W. STEPHENS, M.D.Cantab., D.P.H., and S. R. CHRISTOPHERS, Capt. I.M.S. 


Including Malaria Parasites, Blackwater Fever, Hzemamcebide, Hzemogregari: Piroplasmata, Trypanosomide, Spirochztz, 
Leishman-Donovan Bodies, Yellow Fever, &c. The identification, anatomy, and dissection of Mosquitoes, Ticks, Tsetse Flies, &c. 
WILLIAMS & NORGATE, 14 HENRIETTA STREET, COVENT GARDEN, LONDON, W.C. 


Crown 8vo. 108 pages. soillustrations. Price 1s. THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
SOUND AND RHYTHM, Geology. Price 6d. 
By W. EDMUNDS, M.A. (Cantab.). Edited by GEO. H. CARPENTER, B.Sc., LLOYD 
a an —— little book. The elements of physiological acous- PRAEGER, BA., and ROBERT PAT iBRSON, F.L.S. 
tics are descri with remarkable lucidity and accuracy. and there isa Ss. 
wealth of illustration both in the text and in the diagrams.” —aszre. Annual Subscription, 5s. 
BAILLIERE, TINDALL & COX, (to which Address Subscriptions should be sent). 
8 Henrietta Street, Covent Garden, London, w.c. London: SIMPKIN. MARSHALL, HAMILTON, KENT & CO., Ld. 


SCIENCE PROGRESS IN THE TWENTIETH GENTURY. 


A QUARTERLY JOURNAL OF SCIENTIFIC WORK AND THOUGHT. 
Edited by N. H. ALCOCK, M.D., and W. G. FREEMAN, B.Sc., F.L.S. 


APRIL. 182 pp. 5s, net, (Just Out. 
CONTENTS. 

The Transformation of Elements. A. T. Cameron, | The Price of Angwsthesia. <A. D. WALLER, M.D., 
M.A., B.Sc. (li!nstrated ) F.R.S., LL.D. (Illustrated.) 
The Action of Alcohol. A. R. Cusuny, M.D., F.R.S. | Recent Researches on Chloroform Anesthesia. 
The Theory of Diabolo. C. V. Boys, F.R.S. . A. Buckmaster, D.M. ' 
Synthetical Drugs. G. T. Morcan, D.Sc.. F.I.C. | The maneone the Medical Curriculum. UH. E. 

Th ARMSTRONG, D.Sc., 
of Organic | The of and Plants. O. 
OSENHEIM, Ph D. (Illustrated. 
Diffusion and Entropy of Gases. S. H. Bursury, 


JOHN MURRAY, ALBEMARLE STREET, W. 
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IMPROVEMENT IN BALANCES. 


Dr. MOSCHOU’S PATENTS. 


Nos. 17092 and 17092A of 1907. 
TUBULAR BEAM with flat sides, strengthened 
by light rhombic frame of channel section. 
TUBULAR POINTER with screwed-in point. 
CONED DISCS instead of knife-edged prisms. 


Easily replaceable, giving remarkably free suspension. 


the sale of the Patents 
Address: X. P. MOSCHOU, Ph.D., 
Sailors’ Home, Smyrna, Turkey-in-Asia. 
Or W. P. THOMPSON 3 Co., Patent Agents 
322 High Holborn, London, w.c. 


RADIUM BROMIDE. 


‘ RADIUM ‘APPLICATORS. 
Units. | * Price per By means of these instru- 
| ments Radium can be ap- 
£ 0 15 the body. 
£4 10 “alpha” rays (95%) are 
pees ovorg| én. £312 brought into direct con- 
3,000 | 0°05 £12 00/5? tact, together with “beta” 
3,009} | rdecig. £3120 gs and “gamma” rays. A 
5,000] 0°25 da. small quantity of Radium 
10,000} 6°5 | rcentig, | £1 applied with these applica- 
20,000! 1°O do. £2100/%% tors has greater effect than 
100,000] | s milig. 00 a large quantity in a glass 
200,000 | 20°0 £83 OO0/5% tube, vulcanite, or alumi- 
600,000 | 30°0 | = £24 00 2 nium cell. 
800,000 do. £32 
1,000,000 | 50°0 do. £40 OO/|F5 Full particulars on 
1,800,000 | go"o do. £72 00 ey application. 
PURE | 
Rad. po r millig. | = Se Prices according to activity 
| &3 of Radium and quantity 
| supplied on coating. 


= upply Spinthariscopes, Pitchblende, Wille- 
mite, Screens, and everything appertaining to the study of 
Radio-activity. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 


71 & 73 Duke Street, Grosvenor Square, London, W. 


PROF. KORN’S TELEPHOTOGRAPHY 


Portrait of H.M. the King, transmitted in 
12 min. from Paris to London. 


Prof. Korn uses only the Selenium Cells made by 


J. W. GILTAY, 
Delft, Holland. 


Price List ON APPLICATION. 


HARRINGTON’S 
4 CHEMICALLY PURE 


CHEMICALS & REAGENTS 


LABORATORIES and RESEARCH 


OBTAINABLE THROUGH ANY DEALER. 


TECHNICAL CHEMICALS FOR ALL INDUSTRIES. 
Lists on application to 7 


HARRINGTON BROS., Ltd., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON. 


EVERY DESCRIPTION 
GLASS BLOWING 


promptly and correctly carried out for 


Scientific Men, Laboratories, &c., 


from rough drawing, or particulars. 
ALL KINDS OF GLASS APPARATUS REPAIRED. 


A. C. COSSOR, 
54 Farringdon Rd., London. 


Telephone, 10547 Central. 
Awarded Gold and Silver Medals St, Louis Exhibition. 


RADIUM ON HIRE. 
(Activity 1,800,000.) 

Lectures and Demonstrations Arranged on 

Radium, X-Rays, or Wireless Telegraphy. 


_ Town or Country. 


RADIUM MICROSCOPES, 
Complete with Radium, 2/6 and 7/6 each. 


These are SELF-LUMINOUS in the dark, showing splendid 
Scintillations. 
Pitchbiende Scintilloscopes, ... . 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each, 


F, HARRISON GLEW 
156 Clapham Rd., London, S.W. 
Telephones : 1787 Hop and 3117 Hop. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 GROSS STREET, MANCHESTER. 


@oods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 


FINE CHEMICALS, VOLUMETRIC SOLUTIONS. 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on applieati tion. 

Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


The Patentee is uae to consider propositions for 
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ROYAL DUBLIN SOCIETY. 
SCIENTIFIC PROCEEDINGS. 
Vol. XI. N.S. No. 26. Price Sixpence. 

On the RADIUM-CONTENT of DEEP-SEA SEDIMENTS. 
By J. JOLY, Sc.D., F.R.S., Professor of Geology and Mineralogy in 
the University of Dublin, Hon. See. of Royal Dublin Society. 
ECONOMIC PROCEEDINGS. 

Vol. I. No. 12. Sixpence. 

SPONGOSPORA SOLANI, BRUNCH (CORKY SCAB). 


By T. JOHNSON, D.Sc., F.L.S., Professor of Botany in Royal College 
of Science, Dublin. 


WILLIAMS & NORGATE, 14 HENRIETTA St., Lonpvon, W.C. 


GEOGRAPHICAL JOURNAL. 
APRIL. 2s. 
i to the Himalaya of Garhwal. T. G. Longstaff. (5 Plates and 


ap. 

Exploration in the Tian-Shan Mountains. Dr. Gottfried Merzbacher. 

On the Observation of Desert Sand-Dunes. Vaughan Cornish, D.Sc. 

Through Eastern Tibet and Kam. Captain P. K. Kozloff. (Sketch-map.) 

The Transporting Power of Sea Currents. Dr. J. S. Owens. (Diagram.) 

A New Distance Finder. E. A. Reeves. (Illustration.) 

Reviews.—The Monthly Record.—Obituary.—Correspondence : The Map- 
ping of Lake Chad. Sir Harry Johnston and Lieut. Boyd Alexander. 
—Meetings of the R.G.S.—Literature of the Month.—New Maps. 


London: EDWARD STANFORD, 12, 13, 14 Long Acre, W.C. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by RicHarp Sout, F.E.S., 
With the Assistance of 


RoBerT ADKkIN, F.E.S. Dr. D. SHarp, F.R.S., F.E.S., &c. 
W. Lucas Distant, F.E.S., &c. G. H. VERRALL, F.E.S. 
Epwarp A. Fitcu, F.L.S., F.E.S. | W. F. Kirsy, F.E.S. 
F. W. Fronawk, F.E.S. G. W. Kirkacpy, F.E.S. 
MartTINn Jacosy, F.E.S. W. J. Lucas, B.A., F.E.S. 

Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
— of interest pertaining to the Entomology of various parts of the 
worid. 

Published on the first of each month. Price 6¢. Subscription, 6s. per 
annum post free to any country 

London: WEST, NEWMAN, & CO 54 Hatton Garden, E.C. 
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The number for last week (April 2) contained :-— 


Electricity and Matter. By E. R. 

Charting the World’s Commerce. 

Masonry and Concrete Arches. By T. H. B. 

Our Book Shelf. 

Letters to the Editor :— 
Mendelian Characters among Shorthorns. 
WILson.—The Nature of y and X-Rays. CHARLTON D. 
CooxksEY.—Martinmas in May. Rev. C. S. TayLor.— 
An Annotated Copy of Newton’s *‘ Principia.” Bruce 
SMITH. 

Two County Bird-books. (///ustrated.) 

Modern Nitre Beds. By A. D. H. 


Prominence and Coronal Structure. (//ustrated.) 
By Dr. WILLIAM J. S. LOCKYER. 


Dr. A. Howitt, C.M.G. By Dr. A. C. Happon, 
F.R.S. 


Notes. (///ustrated.) Qur Astronomical Column. 


The National Physical Laboratory during 1907. 
(Zilustrated. ) 


The North Sea Fisheries Investigations. 
trated.) By FRANK BALFOUR BROWNE. 


Extensions at University College, London. 
University and Educational Intelligence, 
Societies and Academies. 
Diary of Societies. 

Copies can be obtained through any bookseller, or post-free 
from the Publishers, St. Martin’s Street, London, W.C., on 


receipt of 64d. from residents in the British Isles, or of 7d. 
from residents abroad. 


Prof. JAMES 


(Zllus- 


| VALUABLE BOOKS.| 
EUROPEAN ANIMALS: 


Their Geological History and their Geographical Distri- 
bution. By R. F. SCHARFF, B.Sc., PRD ELS. Numerous 


Illustrations. Large Crown 8vo. 7s. 6d. net. 


A study of the distribution of animals, and the 
mapping out of the configuration of the European 
continent in bygone ages. A work of incalculable 
value to students of Geology, Zoology, Natural | 
History, Geography, and also incidentally to the | 
student of human history. 

EXTINCT ANIMALS. 
By SIR E. RAY LANKESTER, K.C.B., F.R.S. With a Portrait 


of the Author and 218 other Illustrations. Demy 8vo. 7s. 6d. net. 


A fascinating introduction to the study of fossils, 
written by a leading scientist, in language free from 
technical details. 


THE KINGDOM OF MAN. 


By SIR E. RAY LANKESTER, K.C.B., F.R.S. Demy 8vo, with 


about 60 Illustrations. Price 3s. 6d. net. [Second Edition. 


The power within the compass of man’s strength 
to alter the conditions of his life on earth is defined 
in several most illuminating and instructive essays. | 
Sir E. Ray Lankester holds that all knowledge should 
be gained and directed toward this end. 


THE SEVEN FOLLIES OF 


SCIENCE. By JOHN PHIN. With Numerous Illustrations. 
Demy 8vo. 5s. net. 


A Popular Account of the Most Famous Scientific 
Impossibilities, and the Attempts which have been 
made to solve them. To which is added a Small 
Budget of Interesting Paradoxes, Illusions, and 
Marvels. An instructive work. 


WASPS, SOCIAL & SOLITARY: 


By GEORGE W. PECKHAM .and ELIZABETH G. PECKHAM- 
With an Introduction by JOHN BURROUGHS. Numerous Illus” 


trations. Crown 8vo. 5s. net. 


No student of .entomology or lover of natural 
| history can afford to neglect this most entertaining 

volume. The authors have done for the wasp what 
| Maeterlinck did for the bee. Mr. John Burroughs 
| describes it as ‘‘the most charming monograph in 
any department of natural history, a work both 
delightful and instructive.’’ 


THE FIRST BOOK of FARMING. 


By CHARLES L. GOODRICH. Illustrated. Crown 8vo. 4s. 6d. net. 


A practical book giving the first principles of the | 
subject in simple language. The experiments and 
illustrations make the volume of value to all | 
engaged in Horticulture. 


MODERN ASTRONOMY. 


By Professor H. H. TURNER, F.R.S. Illustrated. Crown 8vo. 
6s. net. (Second Edition. 


Prof. Turner deals with the wonderful advances 
made in this science during the past quarter of a 
century. Those changes were revolutionary in their 
influence. The matter is presented in a style free | 
from technical difficulties so that the general reader | 
can easily understand the present position of Astro- | 
nomical science. 


THE PULSE OF ASIA. 


A Journey in Central Asia illustrating the Geographic 
Basis of History. By ELLSWORTH HUNTINGDON. _lilus- 
trated, Demy 8vo. 14s. net. 


This work is much more than a record of travels. | 
Fascinating as Mr. Huntingdon’s travel story is, the 
application of his observations places him in a unique 
position as a traveller. Here for the first time a 
climatic conditions on the distribution of the human 
race. The book is of the greatest import, 


| serious effort is made to trace the influence of 
| 


A Catalogue of Publications will be sent on application, 
The new Spring List is now ready. 


ARCHIBALD CONSTABLE & CO. Ltd. 


10 Orange Street Leicester Square London W.C. 
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Pulsometer Eng’? 


Hand 
Compressing 
Pump. 


(Fleuss Patent.) 

This Pump is as frictionless as 
the “GeryK” Vacuum Pump, and 
will compress air or other gases up 
to 1,200 Ibs. per square inch. 


PRICES ON APPLICATION. 


Write for List No. F. 60. 


LONDON : READING: 
Offices & Showrooms, Works, 
61 & 63 Queen Victoria Nine Elms 
Street, E.C. Iron Works. 


PASTORELL| 
& RAPKIN, ... 


(Estab. 1750.) 
46 HATTON GARDEN, 
LONDON, E.C. 


ACTUAL MANUFACTURERS 
of all kinds of Meteorological 
Instruments. 


STANDARD 
INSTRUMENTS 


(With Kew Certificates if desired). 
Fortin’s Barometers. 

Maximum Thermometers. 
Minimum Thermometers. 
Hygrometers. 

Earth Thermometers. 

Sunshine Recorders. 

Rain Gauges. 

Self-registering Rain Gauges. 
Rain Gauges. 
Barometers. 
Thermometers. 
Anemometers. &c., &c. &c. 


IIustrated Price List 
___ Post Free. 
Contractors to H.M. Government. 


Telephone : 198t Holborn. 
Telegrams: Rapkin, London. 
*.* We pay carriage and guarantee safe de- 
livery within U.K. on all our Instruments. 


Self-recording 


Charles Griffin & Co., Ltd. Publishers 
OPEN-AIR SERIES. 
In handsome Cloth, 7s. 6d. Gilt for Presentation, 8s. 6d. 


‘OPEN-AIR STUDIES IN BOTANY 
By R. LLOYD PRAEGER, B.A., M.R.I.A. 


“* Redolent with the scent of jland and ."—Standard. 


Second Edition, Revised. 12 Full-Page Illustrations, 8s, 6d. 


OPEN-AIR STUDIES IN GEOLOGY 
By GRENVILLE A. J. COLE, F.G.S., M.R.LA. 
** A charming book, beautifully illustrated.” —A theneum. 


With many Plates specially drawn by Chas. Whymper, 7s. 6d. 


OPEN-AIR STUDIES IN BIRD-LIFE 
By CHARLES DIXON. 


Enriched with excellent illustrations.”—/Vestminster Review. 


In large Crown 8vo, Handsome Cloth, 10s. 6d. net. 


THE PROBLEM OF FLIGHT 
By HERBERT CHATLEY, B.Sc. 


‘** An epitome of the knowledge available on the subject."—Perthshire 
Courier. 


In Three Parts. Crown 8vo, Cloth. Fully Illustrated. 


MOTOR-CAR MECHANISM AND 


MANAGEMENT 
By W. POYNTER ADAMS, M.1.E.E. 


THE PETROL CAR 
Second Edition, Revised and greatly Enlarged. 
This useful book . . . Car Journad. 


Part Il. ELECTRICAL At Press. 
AND PETROL ELECTRICAL CARS 


is now in the Press and will be ready very shortly. 


Part I. 5s. net. 


Lomdon: CHAS. GRIFFIN & Co., Ltd., EXETER ST., STRAND. 


IMPROVED BURNER. 


DRIP-PROOF. 


LUMINOUS 
BUNSEN 


AND 


TECLU BLAST FLAME 


NEW TYPE OF AIR-REGULATOR. 


7\ "1/6 


Made only by 


GRIFFIN, 


Kingsway, 
London. 
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NEW MODEL SPECTROGRAPH 


form) 
Object Glasses 2 ins. clear aperture and 26 ins. focal length. 


For 
Full Description 
see 
Illustrated List 
** A” (1907) 
of Spectroscopes 
and 
Spectroscopic 
Apparatus, 
Gratis 
“on application. 


ADAM HILGER, Lr. 
75a Camden Road, London, N.W. 


| AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 
| Telegraphic Address :—“ Sphericity, London.” 


Telephone: No, 1687 North, 


X-RAY 
PLATES 


For Every Kind of 
Radiographic Work. 
Extremely Sensitive. 
Easy and Quick to Manipulate. 
Brilliant Results. 
Great Density. 
Delicate Half-Tones. 
Fine Detail. 
OF ALL DEALERS. 
ILFORD, Limited, Ilford, London, E. 


‘The Standard Pattern as 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


Jas. J. 


Wholesale Maker 
of — 


other ‘Selentitic 
Instruments. 


WILSON’S 

PATENT 

RADIO- 
INTEGRATOR. 

by 

Dr. E. 


F. B.S... 
to record the 


total amount of 

Solar Radiation 

daily received by 
the ground. 
Sole Maker— 


J. d. HICKS. 


CAMPBELL STOKES’ 
SUNSHINE 
RECORDER, 


with Curtis’s 
proved Adjustment 
for Latitude. 


supplied to the Meteoro- 
logical Office. 


J-HICKS SOLE MAKER LONDON. 


Catalogues (state which required), Estimates and ail ieiivaintios free ty 
return post. 


8, 9 &10, HATTON GARDEN, LONDON. 
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MACMILLAN’S LATEST SCIENTIFIC BOOKS. 


THIRD ENGLISH EDITION, REVISED WITH THE EIGHTH GERMAN EDITION. 
By Dr. E. STRASBURGER, Dr. FRITZ NOL‘ 
Third English Edition, Revised with the Eighth German Edition by Dr. W. H. LANG. With 779 Illustrations, j 
part Coloured. Medium 8vo. 18s. net. 


Minutely revised throughout with the Eighth German Edition, this embodies such extensive changes that the present isst 
is, in many respects, a new work. 


‘PROFESSOR F. 0. BOWER’S NEW BOOK. 
The Origin of a Land Flora. sob. 


Regius Professor of Botany i in the University of Glasgow. With numerous Iitustrations. 8vo. 18s. net. 


The Structure of the Cotton Fibre in its 


Relation to Technical Applications. sy F. H. BOWMAN, D.Sc., F.R.S.E., F LS. 


&e., » &e. With numerous Coloured and other Illustrations. Crown 8vo. 8s. 6d. net. 


NEW EDITION COMPLETELY REVISED OF VOLUME a 
y By H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, 
Edition, completely revised by Sir H. E. ROSCOE and Ir. A. HARDEN. 8vo. 30s. net. 
This, and the preceding volume on the Non-Metallic Elements, constitute the most complete and 
up-to-date Treatise on Inorganic Chemistry now available in the English language. 
PREVIOUSLY PUBLISHED. Volume I. New Edition. The Non-Metallic Elements. Revised by Sir II. EF. 
Roscoz and Drs. H. G. Cotman and A. HARDEN. 8vo. net. 


THIRD EDITION NOW READY. 


Comparative Anatomy of Vertebrates. 


Ropert WIEDERSHEIM by W, N. PARKER, Ph.D., Professor of Zoology at the University College of South Wales 
and Monmouthshire in the University of Wales. Third Edition founded on the Sixth German Edition. With 372 
Figures and a Bibliography. — 8vo. 16s. net. 


SECOND EDITION NOW READY. 


An Elementary Course of Practical Zoology. 
By the late Professor T. 7 & PARKER, D. _ , F.RS., and Professor W. N. PARKER, Ph.D. Second 


Edition. With 167 Illustrations. Crown 8vo. Ios. 


Evolution of nea Molar Teeth to and 


from the triangular type. By Professor HENRY FAIRFIELD OSBORN, Sc.D., LL.D., D.Sc. 
Edited by W. K. GREGORY, A.M. Illustrated. 8vo. 8s. 6d. net. ; 
The Basis of the New Odontography, or descriptive anatomy of the grinding teeth of mammals. 


An Introduction to the Theory of Infinite 


Series. By T. J. 'A. BROMWICH, M.A., F.R.S. 8vo. 155. net. 


Graphics applied to Arithmetic, Mensuration 


and Statics. By G. C. TURNER, B.Sc. (Lond.), Lecturer in Mathematics and Mechanics at the Gold 
smiths’ College (University of London), New Cross, S.E. Crown 8vo. 6s. 

SCHOOL WORLD.—‘‘The exposition of graphics given in the volume before us strikes us as possessing unusus! 
excellence: the matter is selected with judgment ; the numerous practical examples that are fully worked out tend specia! 
interest to the discussion; and the clear statement of the reasons for the various constructions adds very greatly to the value 
of them in th them in the eyes ¢ of tk the serious student.” 


A Laboratory Manual ee Colleges and Technical Schools. “By W. S. 
Practical Physics. FRANKLIN, C. M. CRAWFORD, and BARRY MACNUTT. ilu. 
trated. 8vo. Vol. I., Precise Measurements, Measurements in Mechanics and Heat. Vol. II., Elementary av | 
Advanced Measurements in Electricity and Magnetism. 5s. net each. Vol. III., Photometry Experiments i in Light 


and Sound. 4s. net. 
MACMILLAN AND CO., LTD., LONDON. 
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Fi.ATTERS & GARNETT, Ltd., 
Deansgate, Manchester. og 
jPo:icards of Trees, 

Puce, 1/10 doz. 

Sa: :ple 2d. post free. 


Microscopical 
Slides— 
30,000 in stock, 


*Co'lectors’ A pli- 
ances of all kinds. 


OTANICAL COLLECTING CASES.—11 by 5}, 2/9; 13 by 63, 
ode 15 by 73, 4/6. Straps, 1/- each. Postage 4d., 5d. and 6d. 
each respectively. 


SECOND-HAND MICROSCOPES. 


A large variety of Students’ and Bacteriological Stands by Beck, Swift, 
Watson, and other well-known makers. 


SECOND-HAND TELESCOPES. 
4}-in. Equatorial by Cooke, with driving clock, on iron column, £75. 
zin. Grubb Equatorial, £12 10s. ; 4-in.. £9 15s. ; 3-in., 
95s. &c. Also PORTABLE (Tourist) TELESCOPES. 
CLARKSON’S SECOND-HAND OPTICAL MART, 
338 HIGH HOLBORN, LONDON (Opposite Gray’s Inn Rd.). 


PLATINUM 


Crucibles, Scrap, Utensils, Wire, Foil, Residues, &c., 


PURCHASED AT HIGHEST PRICES. 
THE LONDON REFINING & METALLURGICAL WORKS, Ltd. 
(L. SCHLUND, Manager), 

32 CLERKENWELL ROAD, LONDON, E.C. 
Assayers, Gold, Silver and Platinum Refiners & Dealers. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 

Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 

Telephone No. 2841 Western. Tel. Add., ‘‘ Meteorites,” London. 


BIRKBECK BANK 


ESTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
23 PER CENT. INTEREST 
allowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars, POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for Nature Study. 
CABINETS & APPARATUS 


manufactured for all branches of Natural 
istory. 


Specimens preserved and mounted by 
rst-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, W.C. 


ITKINSEDONGST 


Minerals, Rocks, Fossils, Metallic 
Ores, Rough Precious Stones, &c. 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 
Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 


3 Beauchamp Place, Brompton Road, South Kensington, 
London, S.W. 


MINERALS. 


Some Recent Additions to Stock now on view at 


T. D. RUSSELL’S New Ground Floor Show Room, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


From SICILY: Fine Sulphurs, Aragonite, and Melanophlogite. 
From JAPAN: Axinite, Orthoclase, Anorthite, Topaz and Garnet 
Crystals, Hyalite and Dolomite. 
From STASSFURT : Brilliant Blue Rock Salt. 
Catalogues and Specimens for Selection, post free. 


John Street is opposite Gray’s Inn Gardens, and reached from Holborn 
by Gray’s Inn Road or Warwick Court to Theobald’s Road. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


Communications to the Editor. 
SUBSCRIPTIONS TO ‘“ NATURE.” 


& s. PracesAsproap:— s. d. | 
Yearly . 4 8 0| Yearly | 
Half-yearly 014 6 Half-yearly. . . 015 6 
Quarteily . 0 7 6| Quarterly 


\ charge of 6d. is made for changing Scotch and Irish Cheques). 


NOTICE.—Advertisements and business letters Sor NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE zs “‘ PHusIS,’’ LONDON. 


Telephone—GERRARD, 8830. 
CHARGES FOR ADVERTISEMENTS. 


4s. d. 4s. d. 
*Three Lines in Column O 2 6, Quarter Page, or Half 
ne Sixteenth Page,orEighthCol. 
One Eighth Page, or Quarter Halfa Page,oraCol. 3 5 O 
Column - + + 018 6) Whole Page 6 60 


* The first line being in heavy type is charged for as Two Lines. 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. 9d. 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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PHOTO-MICROGRAPHIC 
APPARATUS 


with optical berch, 
illuminating lens, 
two focusing screens, 
two dark slides for 


TZ 


Can be used 
in either 


vertical or “ having plate carriers 
horizontal for —~ size plates— 
positions. English or Contin- 


. Focusing lens 
and connecting 
sleeves, incandescent 
gas ijamp, focusing 
rod, vertical stage 
with stop rings. 


Price, complete, 
£12 1 
The same apparatus 
with 1 Meter Camera- 
extension, complete, 
With Nernst Lamp 
instead of Gas Lamp, 
10s. extra. 
Small 
aphic pparatus, 
complete. 
The following Catalogues may by had post free :— 


(1) Microscopes and Accessories; (2) Microtomes ; 
(3) Projection s; (4) Photo-Micrographic 
Apparatus; (5) Photographie Objectives & Cameras. 


E. LEITZ, 
OXFORD HOUSE, 9-15 OXFORD sT., LONDON, W. 


Agents in London and University Centres 
throughout the United Kingdom. 


THE HERBERT SMITH 


REFRAGTOMETER 


(No. 2 Modely 


“the scale gives the refractive indices without calcula‘ on 
to the second place of decimals, and the instrument -/i|! 


accommodate any faceted stone, however large its s ze. 


Basasns 


a 


The Herbert Smith Refractometer, in case 

Two Bottles, Japanned on outside and fitted 
with dipping stoppers, in case 

Explanatory Pamphlet on the Sideline 
and its use ee 


H. 


Optician and Scientific Instrument Maker, 
406 & 457 Strand, London. 


EsTABLISHED 1852. 


escaping. 


MOTO-MAGNETIC INTERRUPTER. 


This Interrupter is constructed on entirely novel principles, and is free from 
= all the disadvantages usually associated with Mercury Breaks. ; 
Principal Features :— 

The Mercury never requires cleaning. 

No liquid di-electric used, consequently entire absence of all dirt and mess. 

Only sixteen ounces of mercury required. 

Is small, portable, and can be turned in any position without mercury 


Supplied to the principal institutions and workers throughout the country. 


Write for New Illustrated Price List No. 7h, post free and gratis on application to 


ELECTRICIANS TO 


W. WATSON & SONS, 


313 HIGH HOLBORN, LONDON, W.C. 


Branch—16 Forrest Roap, EpInsurGu. 
Depéts—2 Easy Row, BirMinGHAM; 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


Works—HicH Barnet, HeErrs. 


J‘H:DALLMEYER 


DENZIL ROAD, NEASDEN, LONDON.NW. 
SHOWROOMS-~25,NEWMAN STW. 


Lone Distance PHOTOGRAPHY 


FULL PARTICULARS POST FREE. 


|| TELE-PHOTO LENSES 


@ & ATTACHMENTS @ 


‘is rendered practicable by these new Lenses and Attach- 
ments. They enable you to take photographs large 
enough to be of great scientific value. 
Indispensable for all branches of Natural 
field work. 
The Attachments can be fitted to any good Lens. 


PRICES FROM £3 15 0 


History 


Pnnted ‘by RicHarp CLay AND Sons — at7&8 “Bread Street Hill, ‘Queen Victoria Street, in the City of London, and qullieed by Mac: 
a London, W.C., and THz MacmILLan Company, 66 Fifth Avenue, New York.—THurspay, 


anv Co., Limrrep, at St. Martin’s 


LAN 
April 9. 103. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’’-—WorRDsSWoRTH. 


No. 2007, VOL. 77) THURSDAY, APRIL 16, 1908 [Price SIXPENCE 


Rez asa at the General Post Office.) 


NEW ‘PATTERN NEWTONIAN ” CHEAP 


ELECTRIC LANTERN. 


5067 New Iron- Body Lantern, with brass front, “fitted on 
mahogany board, 4-in. double Condenser, best full-size achro- 
matic Front Lens, and ‘‘ Newtonian” Hand-Feed Arc Lamp. 
Complete in Case ... tes £10 10s. 
NEWTON & CO., 


OPTICIANS TO HIS MAJESTY THE KING 
AND H.R.H. THE PRINCE OF WALES AND THE GOVERNMENT, 


8 FLEET STREET, LONDON. 


{All Rights are Reserved. 


WO 


ZZ 


Manufacturers and Exporters 
of 

CHEMICAL, PHYSICAL, 

OPTICAL, AND 
PHOTOGRAPHIC APPARATUS. 

PURE CHEMICALS AND REAGENTS. 
LABORATORY FITTINGS & FURNITURE. 

OPTICAL LANTERNS AND SLIDES. 


Y 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 


Catalogues of the above post free. 


COMMERCIAL st 
LEEDS 


The RUBENS 


LINEAR 
THERMOPILE 


Couples of fine wire with very 
small thermal capacity. 


Available for delicate lecture 
demonstrations requiring instant 
return to zero and for searching 
the heat spectrum. 


Ste NarurE Notes, March 12, 1908, 
BD. 448 

“The Rubens thermopile, when its 
heat capacity is diminished . . . is as 
sensitive as a bolometer, and. is to be 
recommended for the measurement of 
very weak radiation on account of its 
greater steadiness.” 


JOHN J. GRIFFIN & SONS, LT». 


KINGSWAY, W.C. 


NEGRETTI & ZAMBRA’S 
HORTICULTURAL 
HYGROMETER. 


A simple instrument showing, 
without the use of the hygro- 
metrical tables, whether the dew 
point is above or below freezing. 


Price 1 
Full description sent post free on 
apphication : 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT. 
BRANCHES : 
45 CORNHILL and 122 REGENT ST., 
LONDON, 


5 6 REYNOLDS BRANSO 
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LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLECE. 


Annually for the last Eight Years, about 300 
Students of University Tutorial College have 
passed London University Examinations, 

Prospectus and guide may be had post free from the 


PRINCIPAL, University Tutorial College, 32 Red Lion Square, 
Holborn, W.C. 
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NORTHERN POLYTECHNIC INSTITUTE, 
HOLLOWAY, LONDON, N. 

Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.R,), 

Holloway Rd. Stn.(B. & P. Tube), & Highbury Stn. (G.N. Tube), 


LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teacher. jn— 


MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERINc, 


Separate Laboratories for El d and Honours si. dents 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during ations, 
Full particulars at the Institute or sent on receipt of postcard. 


Ad 


| REG. S. CLAY, D.Se., Prin ipal, 


THE ROYAL DENTAL HOSPITAL OF 
LONDON AND LONDON SCHOOL OF 
DENTAL SURGERY, 


LEICESTER SQUARE, LONDON, W.C. 


The SUMMER SESSION, 1908, will commence on FRIDAY, MAY 1. 

The Royal Dental Hospital was founded in 1858 at Soho Square, and in 
March, 1874, was removed to Leicester Square. The increased demands 
made on it by the public and the rapid growth of the Medical School 
necessitated the erection of an entirely new building. The new Hospital 
was opened in March, 1go1, and is complete in every detail with modern 
appliances, and the School portion of the building thoroughly equipped for 
teaching purposes. The clinic of the Hospital is unrivalied. In 1907 
104,745 Operations were performed. 

The following SCHOLARSHIPS and PRIZES are open for com- 
petition :— 

The ENTRANCE SCHOLARSHIP, of the value of £20, awarded in 
October. 

The SAUNDERS SCHOLARSHIP, of the value of £20. 

The STORER-BENNETT RESEARCH SCHOLARSHIP, of the 
value of £50. 

The ALFRED WOODHOUSE SCHOLARSHIP, of £30. 

The ROBERT WOODHOUSE PRIZE, of the value of £10. 


“INSTRUCTION IN MECHANICAL DENTISTRY. 


The instruction in Mechanical Dentistry as required for the Dental 
Curriculum can be obtained at this Hospital. 
Further particulars concerning Fees, Scholarships, &c., can be obtained 


on application to 
THE DEAN. 


| 
| THE MUNICIPALITY OF THE TOWN 


OF SINGAPORE, 
STRAITS SETTLEMENTS. 
MUNICIPAL HEALTH DEPARTMENT. 
MUNICIPAL ANALYST. 


The Municipal Commissioners of the Town of Singapore desire to chigaye 
the services of an ANALYST. 

The appointment will be on agreement for three years and on a salary of 
$3600 for the first year, rising to $3900 for the second year, and to $4200 fo; 
the third year. (The sterling value of the dollar is 2s. 4d.) 

Passage paid out and home in terms of agreement. 

Applicants must be a Fellow or Associate of the Institute of Chemis, 
and must have had experience in the analyses of Food and Drugs, 
under 35 years of age, unmarried and remain unmarried during the term o/ 
the agreement. 

The duties to be performed are generally those of an analyst appointed 
under the Sale of Food and Drugs Acts 1875, 1877 and 1899. 

Applications, with copies of aot more than six testimonials, should be fo; 
warded to C. C. Linpsay, Esq., M.Inst.C.E., 180 Hope Street, Glasgo 
the Commissioners’ Agent in Great Britain, with whom copies of the agree. 
ment are lodged and who will supply any further information desired ly 
applicants. 

Applications will be received by the above-mentioned up to April 30 


1908, 
By Order, 
J. POLGLASE, 
Municipal Office, Municipal Secretary, Singapore. 
Singapore, February 8, 1908. 


UNIVERSITY OF MANCHESTER. 
FACULTY OF MEDICINE. 


(Including the Dental, Pharmaceutical and Public Health Departments.) 

The SUMMER SESSION will commence on FRIDAY, APRIL 24, 
when the Registration of Students will begin at 9.30 a.m. 

Lectures and Practical Work will begin on Monday, the 27th. 

Courses of instruction are given which also meet the requirements of other 
Universities and other Examining Bodies. 

Clinical Instruction. In association with the University there are 
Hospitals containing over 1000 beds. There are Halls of Residence for 
Men and Women Students. 

Prospectuses as to courses of study and Examinations will be forwarded 
on application to the REGISTRAR. 


UNIVERSITY OF ST. ANDREWS. 


CHANDOS PROFESSORSHIP OF PHYSIOLOGY IN 
THE UNITED COLLEGE, ST. ANDREWS. 

The UNIVERSITY COURT of the UNIVERSITY OF ST. 
ANDREWS invite applications for the CHANDOS PROFESSORSHIP 
in PHYSIOLOGY in the United College, University of St. Andrews. 

The Professorship came into existence after cessation of the Chandos 
Chair of Medicine and Anatomy, at the death of Professor Pettigrew. The 
candidate appointed will be required to conduct, in the United College, St. 
Andrews, classes in Physiology qualifying for Graduation in Science and 
Medicine during the Winter and Summer Sessions, and also to deliver a 
course of lectures in the Laws of Health. 

The candidate appointed will enter on the duties of the Professorship on 
October 1, 1903. 

The applications, which should be accompanied by 20 printed or type- 
written copies of the letter of application and relative testimonials, must 
be lodged on or before May 31, 1908, with the undersigned, from whom 
information regarding the duties and emoluments of the Chair may be 


obtained. 
ANDREW BENNETT, 
The University, St. Andrews, Secretary and Registrar. 
March 31, 1908. ‘ 


COUNTY COUNCIL OF THE WEST 
RIDING OF YORKSHIRE. 
EDUCATION DEPARTMENT. 
SHEFFIELD WEST RIDING SECONDAR\ 
SCHOOL (GIRLS). 


The West Riding Education Committee will require for the above Scho 
at the commencement of the ensuing Summer Term, the services of a 
ASSISTANT MISTRESS to take chiefly Junior Form work in Englis 
Arithmetic and French ; qualifications in the teaching of Physical Exercise 
on the Swedish System will be a strong recommendation. Commencing 
salary, £110 per annum. 

Forms of application may be obtained from the Education Department 
(Secondary Branch), County Hall, Wakefield, and should be returne:|, wi! 
copies of not more than three recent testimonials, not later than 9 a.m. : 
April 22 next. 

Canvassing will be a disqualification. 


BOMBAY. 


REQUIRED immediately, INSPECTOR OF GOVERNMEN! 
TECHNICAL SCHOOLS, BOMBAY PRESIDENCY. Candidate 
selected must be unmarried, of robust physique, not more than thi 
to direct and judge Drawing in Elementary Schools; Mechanical a0 
Workshop Draughtsman, with practical workshop knowledge of \WVvod a! 
Metal working, with at least two years’ experience as Head or Chivf Assi» 
tant Teacher in Wood or Metal Department of Technical Institute »r Crafts 
School ; holder of diploma in one or both subjects ; will probably t:avel @ 
the year about Presidency to inspect Schools. Probationary 
years, with possibility of continuing service after passing exami «tion ! 
vernacular. Sa/ary, about £400, rising annually by £20 to £6.» 4 yea’, 
without quarters. Free first-class passage to India. Afflicativ ». whic 
must be received not later than May 4, must be marked ‘‘C. 1.,_ ane 
addressed to “‘THe Secretary, Board of Education, St. »tephe 
House, Cannon Row, Westminster, S.W.,” of whom further particular 
may be obtained. 
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BIRKBECK COLLEGE, BROWNINC’S PLATYSGOPIG LENS 


WITH LARGER ANGLES, INCREASED FIELD, AND 
IMPROVED DEFINITION. 


BREAMS BUILDINGS, CHANCERY LANE, 
DAY AND EVENING CLASSES. 


Cours s of Study under Recognised Teachers of the University of 
ndon for Degrees in Science and in Arts. 


... § A. McKenzie, Ph.D., D.Sc., M.A. | 
a ... J A. GrivFitrus, D.Sc. ; WEN, 
Physics us B. W. Crack, B.Sc. 
Botany ... D.T. Gwynne-VauGuan, M.A. 
Zoology H. W. Untuank, B.A., B.Sc. 
Geo! ogy J. W. Evans, D.Sc. ; A. M. Davigs, D.Sc. 
Mathematics E. H. Smart, M.A.; C. V. Coates, M.A. 
Classics F. A. WricutT, M.A. ; G. S. Ropertson, M.A. 
Engiish Literature J. H. Lopsan, M.A. 
99 J. S. WesTLaKE, B.A. 
French . V. E. Kastner, B.és.L. 
German E. L. Mitner-Barry, M.A. 
Geography ... G. G. CuisHoim, M.A., B.Sc. 
History T. M.A. 
Logic \ ARMITAGE-SmITH, M.A., D. Lit. 
Economics G. C. Rankin, M.A. 


Assaying. Metallurgy. Mining. G. Patcuin, A.R.S.M. 


MARINE BIOLOGY. 


Professor Herdman requires an additional ASSISTANT at once to help 
in practical work, partly at sea and partly in the laboratory. Applications, 
stating « qualifications, to be addressed to the Biological Station, Port Erin, 
Isle of Man, 


SCIENCE TUTOR Wanted; Army Pupils; 
Chemistry, Physics. Salary, £200. 100 Mathematical and Science | 
Tutorships Vacant. Salaries, £200 to £100. No fee till placed.— 
OrELtana & Co., 80 Wigmore Street, W. 


UNIVERSITY OF MANCHESTER. 


yt are invited for the post of SENIOR DEMONSTRATOR 
IN PHYSIOLOGY. Thestipend is £150, rising to £200 per annum. 

Applications should be sent on or before Tuesday, April 21, to the 
REGISTRAR, from whom further particulars may be obtained. 


LECTURESHIP IN BIOLOGY.—Wanted | 
at the College of Agriculture, Holmes Chapel, Cheshire, Lecturer in | 
Agricultural Biology, residential post, unmarried man.—Particulars 
may be obtained from T. J. Youne, Principal. 


TO MUSEUMS. 


Appointment as CURATOR or ASSISTANT DIRECTOR required by 
a Gentleman at home or abroad with over 13 years’ home and colonial 
museum experience. Expert Osteologist, Taxidermist, &c., &c., fully 
queens in all branches of museum work. Highest references.—Apply to | 

Curator, c/o NATURE. } 


FOR SALE.—Radium 5 milli- 


gr activity 1,8c0,000o.—Apply Scott, 7 Howard Place, Edin- 
urg 


RADIUM BROMIDE. 


RADIUM ‘APPLICATORS 
Units. 
a F Price pes By means of these instru- 
ments Radium can be ap- 
y || plied to external surfaces of 
40| gramme | £0150 the body. The whole of the 
100 | 0*005 £ 1100/4) “alpha” rays (95%) are 
4o| o'org £3126 brought into direct con- 
1,000 | 0°05 £12 tact, together with “beta” 
3009! o'rs | x decig. | £ 3120/2 and “gamma” rays. A 
5,000 £4160/\2' small quantity of Radium 
on = applied with these applica- 
19,000 0'5 | rcentig, | £1 3PP PP 
98,000 x | d £2100/2% tors has greater effect than 
100,000 | smillig. | £4 a large quantity in a glass 
200,000 10°o £8 0 Olas, tube, canite, or alumi- 
600,000 30°0 do. | £24 be nium cell 
800,000 40°0 do. | £32 00/52) —— 
1,000,000 | 50°o do. £40 00/“& Full particulars on 
1,800,000 do. | £72 00 application. 
PURE 
Rad. millig Prices according to activity 
Brom, J &2 > of Radium and quantity 
ed supplied on Coating. 


We Spinthariscopes, Electroscopes, Pitchblende, Wille. 
mite, Screens, and everything appertaining to the study of 
Radio-activity. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 


11 & 73 Duke Street, Grosvenor Square, London, W. 


Engraved Real Size. 
AN ACHROMATIC COMBINATION, 


COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS, 
“If you carry a small Platyscopic Pocket Lens (which every 


~— observer of Nature ought todo)."—GrRanT ALLEN, in Knowledge. 
‘TI have long carried one of these instruments and found it 


\ invaluable.”—Joun T. CARRINGTON, Editor of Science Gossip. 


The Platyscopic Lens is invaluable to botanists, geologists, 
entomologists, &c., as it focuses about three times as far from 
the object as the Coddington Lens, and has a field unequalled 
for flatness, allowing opaque objects to be examined easily. 

It is made in four degrees of power, magnifying respectively 
10, 15, 20, and 30 diams.; the lowest power, having the largest 
field, is the best adapted for general use. 


Mounted in Tortoiseshell, magnifying 10, 15, or 30 

diameters, either power... 15 
| In Nickelised German Silver, either power = 2 8 
| Combinations of any two powers, in Tortoiseshell ... 27 6 
Ditto Ditto in Nickelised German Silver 


ILLUSTRATED DESCRIPTION SENT FREE. 


JOHN BROWNING, optician: 18 STRAND, LONDON. 


Estas. 1765. : 7804 CENTRAL. 
795 4 


(An alloy of cerium, lanthanum, and other 
pare earth metals, with about 30 % of iron). 


No. 1.—Cerium Alloy. No. 2,—Lanthanum alloy. 
No. 3.—Alloy of various other rare-earth metals. 


When the stone is held between thumb and forefinger, 
and rubbed with the sharp edge of a triangular-shaped 
file, a veritable stream of highly luminous sparks, often 
5 or 6 inches long, is emitted. 
With No. 1.—A fine stream of sparks and stars. 
»» No. 2.—A flash with large sparks. 
No. 3.—A splash of fire and rich stream of stars, 


Price 2/9 5/9 10/9 


Post Free in the United Kingdom. 


ARMBRECHT, NELSON & co., 


Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 
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HARLING’S FOLDING, 
DRAWING & UNIVERSAL STAND 


Invaluable for Drawing Office, Studio, or 
Lecture Use ; also as extra Exam. Desks. 
Made entirely of metal. Absolutely rigid. 
Immediately and easily adjustable to any 
position from horizontal to vertical (un- 
even floors notwithstanding), and to any 
height from 294 to 48 ins. Cheap and 
portable, packs flat 3 ins. deep. 
An ideal Lantern or Large Camera Stand. 


RepucED PRricrs. 
Imperial 


20 
Sizes Double Elephant ... 


#2 50 


Mathematical, Drawing, and Surveying 
Instrument Manufacturer, 

47 Finsbury Pavement, London, E.C., 
and at Grosvenor Works, Hackney. 
Estd. 185r. Illustrated Catalogue 
(covering all kinds) Gratis. 


Pareyt, 


DENNSTEDT'S 
COMBUSTION FURNACES 


simplify to a remarkable degree ultimate Organic Analysis 
and permit of a considerable saving in Apparatus and Gas, 
These furnaces are equally valuable for inorganic or organ c 
analysis, as they can be used, for instance, for the estim.- 
tion of Sulphur in Pyrites, Carbon Estimation in Iron, ard 
the used gas purifying matter in gas works. They ave 
already in use in the Laboratories of a large number of 
Universities, Polytechnics and Science Schools, as well 1s 
Manufacturers’ Laboratories throughout the world. 


Sa Write for lilustrated Descriptive Circular, post pree. 


A. GALLENKAMP & CO., Ltd., 
19 & 21 SUN STREET, Finsbury Square, LONDON, E.c. 


NEW METALLURGICAL MICROSCOPE. 


lesigned by 
\ Professor HERBERT JACKSON, 
King’s College, London, 


and 
BERTRAM BLOUNT, Esq., F.I.C. 


This Instrument possesses 
SEVERAL ENTIRELY NEW FEATURES 
not hitherto embodied in Microscopes con- 
structed for the examination of metals and 
other opaque substances. 


Price - £12 12 0 


Descriptive Circular Free on Application. 


JAS. SWIFT & SON, 
University Optical Works, 


81 TOTTENHAM COURT ROAD, 
LONDON, W. 


LIQUID AIR avo LIQUID HYDROGEN. 


Dr. HAMPSON'S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
hig and 8 inches in diameter. 

t begins to liquefy airin from 6 0 10 minutes after the admission of air 
- from 150 to 200 atmospheres pressure, making over alitre of liquid per 
our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For prices and particulars of the above and commercial 


apparatus of the same description manufactured under 
the Linde and Hampson patents apply to 


THE BRITISH OXYGEN CO., Ltd., 


(Formerly Brin’s Oxygen Co., Ltd.) 
ELVERTON STREET, WESTMINSTER, S.W. 


SECOND-HAND DEPARTMENT. 
APRIL ISSUE OF LIST, of over 1,200, items of 


Including a valuable collection of medium size Telescopes 
(Refractors and Reflectors), Microscopes, &c., the property 
of a scientific man recently deceased. 

IN READY. 
POST FREE ON APPLICATION. 


C. BAKER, 244 High Holborn, London. 


A NEW LIST OF 
f NATURAL HISTORY \ 


SPECIMENS. 
POST A New Classified List (Pp. 36) of Biological Material POST 


embracing osteological material, models and casts, 

FREE mounied spirit specimens, embryos, class work FREE 
material, type collections, &c., is now ready. This 
should be in the hands of every museum curator and 


teacher. 
ROBERT BROGDEN, 28 Colville Square, London, W. 


W. WILSON, 


Maker of 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 

OPTICAL BENCHES,OPTICALAND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List Free. 
{ Belmont Street, Chalk Farm, London, N.VW. 


SECOND-HAND 
PRISM FIELD GLASSES. 


Ross 8x ..£315 
Zeiss 8x 415 0 
GOERZ 9x 415 0 


CLARKSON’S,** 
The Second-hand Optical Mart. 
(Opposite the Gray’s Inn Road.) 


PHENIX ASSURANCE COMPANY, LIMITED. 
19 LOMBARD STREET, LONDON, E.C. 


ESTABLISHED 1782. 
Total Assets exceed - &7,000,000 
Claims Paid exceed - &44,000,000 
FIRE. LIFE. ACCIDENT. 

Workmen’s Compensation, Fidelity Guarantee, Burglary, 
&e. The most favourable Terms and the Lowest Curreit 
Rates of Premium are offered by this office. 

PROMPT AND LIBERAL SETTLEMENTS. 


BIRKBECK BANK 


ESTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, 
23 PER CENT. INTEREST 
aliowed on Deposit Accounts. 
PER CENT. INTEREST 
on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full particulars, POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local) Modern Languages. Research, Revision, Translation, Short: 
hand. Dictation Room. The Cambridge Type-writing «gency, 
1o Duke Street, Adelphi W.C. 
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BAUSCH & LOMB 
BUSCH ‘“STABIL” Microscopes, &c. 


“HIGHEST GLASS INSTRUMENTS AT POPULAR PRICES. 
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Our Objectives are admitted to be equal to the 
best in the trade. Our Microscopes are quoted 
complete with objectives and eyepieces. We 
invite trial and comparison before purchase. Our 


| 1/12 oil immersion will easily in 
are Amphipleura pellucida, 1/100,000 inch in diameter, . 
Binocular which many will not do. | 
isi secured | We offer 100 of the new Bausch & Lomb | 
— | BH. Model (as illustrated), with solid 
by brass stand of superior finish, coarse and 
and new action fine micrometer adjustment, 
the use fitted with our well-known 1/6th in. and 
freedom 2/3rd in. objectives, 1-in. eyepiece, double 
| nosepiece, substage fitted with 
from of | Abbe Condenser, complete in 
hi | solid Mahogany Cabinet, for 
this 
oe | £7 12 6 
strain Class. or with 1/r2th in. high-class oil 


immersion objective, 


£12 126 


With such an instrument the 
most exact Bacteriological work 


| carried out. 
Prices : 45/- 50/- 57/- | Stand only, triple 


d 
Overcomes all the difficulties existing in ordinary forms of daa. te Pg ie 


Field Glasses. Always ready focussed. Can never get out of | £5 17 6 
adjustment. Every operation can be performed with one 
hand. The greatest advance in construction of Binoculars Please call, see and 


made for fifty years. | try these New In- r = rs 
OF ALL OPTICIANS. | struments. s Cc 
A. E. T ALE Y oO. 
EMIL BUSCH OPTICAL co., Contractors to British and Colonial Governments, > 


35 CHARLES STREET, HATTON GARDEN, LONDON,E.C. 19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 


SCIENTIFIC WORTHIES. 


THE FOLLOWING IS A LIST OF THE STEEL AND PHOTOGRAVURE PORTRAITS THAT HAVE 
APPEARED IN THE ABOVE SERIES :— 


Michael Faraday Sir George B. Airy | Louis Pasteur 
Thomas Henry Huxley J. Louis R. Agassiz | 

Charles Darwin Jean Baptiste André | 

John Tyndall Dumas Sir Archibald Geikie 
Sir George Gabriel Stokes Sir Richard Owen Lord Lister 

Sir Charles Lyell James Clerk Maxwell | Stanislao Cannizzaro 
Sir Charles Wheatstone James Prescott Joule | Won Kolliker 

Sir Wyville Thomson William Spottiswoode Simon Newcomb 
Robert Wilhelm Bunsen Arthur Cayley Sir William Huggins 
Lord Kelvin Sir C. W. Siemens Lord Rayleigh 
Baron A. E. Nordenskjéld John Couch Adams | Eduard Suess 
Hermann L. F. Helmholtz James Joseph Sylvester | Sir William Crookes 


| 
Sir Joseph Dalton Hooker Dmitri Ivanowitsh Men- | 
William Harvey | deleeff 


I The Portraits of SIR A. GEIKIE, LORD LISTER, Prof. CANNIZZARO, Prof. VON KOLLIKER, 
Prof. S. NEWCOMB, Sir W. HUGGINS, LORD RAYLEIGH, Prof. SUESS, and Sir WM. CROOKES 
belong to a New Series and are Photogravures. 


Proof impressions of any of the above, printed on India paper, may be had from the Publishers, price 5s. each; or the Series : 
of 36 Portraits in a Handsome Portfolio for £9 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN @& CO., Ltd. 
OFFICE OF ‘‘NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 
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MACMILLAN & CO.’S 


BOOKS FOR STUDENTS OF CHEMISTRY. 


‘PRACTICAL EXERCISES IN CHEMISTRY. By 
G. C. DONINGTON, M.A. Globe 8vo. 2s. 6d. 


AN INTRODUCTION TO THE STUDY OF) 
CHEMISTRY. By Prof. W. H. PERKIN, Jr., Ph.D., F.R.S., | 


and BEVAN LEAN, D.Sc., B.A. (Lond.). Globe 8vo. 2s. 6d. 


A PRIMER OF CHEMISTRY. By Sir HENRY E. 


ROSCOE, F.R.S. Illustrated. With Questions. Pott 8vo. 1s. 


INORGANIC CHEMISTRY FOR BEGINNERS. | 
Assisted by JOSEPH , 


By Sir HENRY E. ROSCOE, F.R.S. 
LUNT, B.Sc. Globe 8vo. 2s. 6d. 
LESSONS IN ELEMENTARY CHEMISTRY, IN- 


ORGANIC AND ORGANIC. By Sir H. E. ROSCOK, F.R.S. 
Sixth Edition, thoroughly revised. Fecap. 8vo. 4s. 6d. 


INORGANIC CHEMISTRY FOR ADVANCED | 


STUDENTS. By Sir H. E. ROSCOE, F.R.S., and Dr. A. 

HARDEN. Globe 8vo. 45. 6d. 

TREATISE ON CHEMISTRY. By Sir H. E. 

ROSCOE, F.R.S., and the late C. SCHORLEMMER, F.R.S. 

Completely revised by Sir H. E. ROSCOE, assisted by Drs. H. G. 

COLMAN and A. HARDEN. 8vo. Vol. I. The Non-Metallic 

Elements. New and Revised Edition. 21s. net. Vol. Il. The 

Metals. New and Revised Edition. 30s. net. Vol. III. The 

Chemistry of the Hydrocarbons and their Derivatives, or 

Organic Chemistry. Parts II., 1V., and VI., 21s. each. Part 

III., 18s. 

INTRODUCTORY CHEMISTRY FOR INTER- 
MEDIATE SCHOOLS. By L. M. JONES, B.Sc. Globe 8vo 
2s. 

ELEMENTS OF QUANTITATIVE ANALYSIS. 
By G. H. BAILEY, D.Sc., Ph.D. Globe 8vo. 4s. 6d. 


TABLES FOR QUALITATIVE CHEMICAL AN- 
ALYSIS, ARRANGED FOR THE USE OF STUDENTS. 
By Prof. A. LIVERSIDGE, M.A., LL.D., F.R.S. Second Edition. 
Super Royal 8vo. 4s. 6d. net. 

AN INTRODUCTION TO THE SCIENCE AND 
PRACTICE OF QUALITATIVE CHEMICAL ANALYSIS, 
INORGANIC. By CHAPMAN JONES, F.I.C., F.C.S., &c. 
Second Impression. Crown 8vo. 6s. 

PRACTICAL INORGANIC CHEMISTRY. By G. S. 
TURPIN, D.Sc. Globe 8vo. 2s. 6d. 

LESSONS IN ORGANIC CHEMISTRY. By G. S. 
TURPIN, D.Sc. 2s. 

A TEXT-BOOK OF INORGANIC CHEMISTRY. 
By Prof. IRA REMSEN. 8vo. 16s. 

INORGANIC CHEMISTRY. By Prof. I. REMSEN. 

; Crown 8vo. 6s. 6d. 

ORGANIC CHEMISTRY. 
Crown 8vo. 6s. 6d. 

THE ELEMENTS OF CHEMISTRY. By Prof. I. 
REMSEN. Eleventh Impression. Feap. 8vo. 2s. 64. 


COLLEGE TEXT-BOOK OF CHEMISTRY. By 
Prof. 1. REMSEN. Extra Crown 8vo. 8s. 6d. net. 


A JUNIOR COURSE OF PRACTICAL CHEMIS- 
TRY. By FRANCIS JONES, F.R.S.E., F.C.S. With a Preface 
by Sir H. E. ROSCOE, F.R.S. Eighth Edition. Globe 8vo. 2s. 6d. 
Questions. 3s. 

PRACTICAL CHEMISTRY. By R. ABEGG and W. 
HERZ. Translated by H. T. CALVERT, B.Sc. Crown 8vo. 6s. 

THE ARITHMETIC OF CHEMISTRY, BEING A 
SIMPLE TREATMENT OF THE SUBJECT OF 
CHEMICAL CALCULATIONS. 
B.Sc. (Lond.), Ph.D., D.Sc. Globe 8vo. 


SCHOOL CHEMISTRY. 


A 


By Prof. I. REMSEN. 


45. net. 


For High Schools and 


Elementary Classes in Colleges. By JOHN WADDELL, ~«B.Sc., | 
4s. net. 


Ph.D. Crown 8vo. 


By JOHN WADDELL, | 


MACMILLAN AND CO., LTD., LONDON. 


| THEORETICAL CHEMISTRY FROM THE 

| STANDPOINT OF AVOGADRO’S RULE AND 

| THERMODYNAMICS. By Prof. WALTER NERNST, Ph.D. 
8vo. 155. net. 

| PRACTICAL ORGANIC CHEMISTRY FOR 


ADVANCED STUDENTS. 
Ph.D. Globe 8vo. 3s. 6d. 


| THEORETICAL ORGANIC CHEMISTRY. By 
Prof. JULIUS B. COHEN, Ph.D. Globe 8vo. 6s. 


| 

| 

| AN EXPERIMENTAL STUDY OF GASES. 8B) 
| ‘ 


By Prof. JULIUS B. COHEN, 


Prof. M. W. TRAVERS. 8vo. tos. net. 


| THE GASES OF THE ATMOSPHERE. By Prof. 
| Sir W. RAMSAY, F.R.S. Third Edition. Extra Crown 8vo. 6s 
| net. 

| A DICTIONARY OF CHEMICAL SOLUBILITIES, 
INORGANIC. By A. M. COMEY, Ph.D. Demy 8vo. 15s. net. 


| PRINCIPLES OF INORGANIC CHEMISTRY. By 
HARRY C. JONES, Associate Professor of Physical Chemistry in 


the Johns Hopkins University. 8vo. 175s. net. 

ELEMENTS OF PHYSICAL CHEMISTRY. By 
Prof. HARRY C. JONES. 8vo. 17s. net. 

ELEMENTS OF INORGANIC CHEMISTRY. By, 


Prof. HARRY C. JONES. Crown 8vo. 6s. 6d. 


THE THEORY OF ELECTROLYTIC DISSOCIA- 
TION AND SOME OF ITS APPLICATIONS. By Prof. 
HARRY C. JONES. Crown 8vo. 75. net. 


CHEMISTRY OF THE PROTEIDS. By GUSTAV 
MANN, M.D. (Edin.), B.Sc. (Oxon.). 8vo. 15s. net. 


THE PRINCIPLES of INORGANIC CHEMISTRY. 
By Prof. WILHELM OSTWALD, Ph.D. Translated by ALEX. 
FINDLAY, M.A., Ph.D., D.Sc. Second Mdition. 8vo. 18s. net. 


THE SCIENTIFIC FOUNDATIONS OF ANALY- 
TICAL CHEMISTRY TREATED IN AN ELEMENTARY 
MANNER. By Prof. WILHELM OSTWALD, Ph.D. Trans- 
lated by GEORGE M‘GOWAN, Ph.D. Second Edition. Crown 
8vo. 6s. net. 


MANUAL OF PHYSICO-CHEMICAL MEASURE- 
MENTS. By Prof. W. OSTWALD. Translated by J. WALKER, 
D.Sc., Ph.D. Illustrated. 8vo. 7s. net. 


INTRODUCTION TO PHYSICAL CHEMISTRY. 
By Prof. JAMES WALKER, D.Sc., Ph.D., F.R.S. Fourth Edition. 
Evo. 1os. net. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF 
OILS, FATS, AND WAXES. By Dr. J. LEWKOWITSCH, 
M.A., F.LC., &c. In Two Volumes. With 88 Illustrations a.d 
numerous Tables. Third Edition. Entirely Rewritten and Enlarged. 
Medium 8vo. 36s. net. 


LABORATORY COMPANION TO FATS AND 
OILS INDUSTRIES, By Dr. J. LEWKOWITSCH, M.A, 
F.LC. 8vo. 6s. net. 


SYSTEMATIC SURVEY OF THE ORGANIC 
COLOURING MATTERS. Founded cn the German of Drs. G. 
SCHULTZ and P. JULIUS. Second Edition. Revised throughout, 
and greatly enlarged. By Prof. ARTHUR G. GREEN, F.I.C., 
F.C.S. Royal 8vo. 21s. net. 


A HISTORY OF CHEMISTRY FROM EARLIEST 
TIMES TO THE PRESENT DAY. By Prof. ERNST VON 


MEYER, Ph.D. Translated by GEORGE McGOWAN, Ph.D. 
Third Edition. 8vo. 17s. net. 


| IMMUNOCHEMISTRY The Application of the 
Principles of Physica Chemistry to the Study of the Biologics! 
Antibodies. By SVANTE ARRHENIUS. Crown 8vo, 7s. net. 
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ABORATORY BALANCES 


of the finest workmanship, fitted with our registered Beam. In 
this invention the Agate knife edges are so fitted that in case 
of damage they can be replaced in a few seconds. 

We keep a very large and varied stock of laboratory 
requisites, and shall be glad to send you our list post free. 


SCIENTIFIC 
Telephone: 3825. 


INSTRUMENTS anp CHEMICALS. 
Telegraphic Address: ‘* Laboratory, Birmingham.” 


G. PYE & 


Scientific Instrument Makers, 
EZGRANTA WORKS, CAMBRIDGE, ENGLAND. 


HIBBERT’S 
PATENT 
MAGNETIC 
BALANCE. 


PRICE, as illustrated, £1 14 O 
WRITE FOR SPECIAL PAMPHLET. 
ILLUSTRATED CATALOGUE POST FREE. 


DARTON’S 


£4 15:0 
HYGROGRAPH £8 15 0 


New Illustrated List of Meteorological Instruments Post Free. 


F. DARTON & CO., STREET 


Coverin 
the whole 
Star Sphere. 
With 35 other 
Maps & Charts 
and 1020 Illus- 
trations of 
Double Stars. Most useful for 
Reference and Making Notes, 
marking Tracks of Comets, &c. 
Contains Catalogues of Double, Variableand 
Coloured Stars, Nebulae, &c. B2@U/=- net. 


GALL & INGLIS, London & Edinburgh. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by RicHarp Soutn, F.E.S., 

With the Assistance of 
Rosert Apkin, F.E.S. | Dr. D. Suarp, F.R.S., F.E.S., &c. 
W. Lucas Distant, F.E.S., &c. G. H. VerRAtt, F.E 
Epwarp A. Fitcn, F.LS. , F.E.S.| W. F. Kirsy, F.E.S. 

. W. Fronawk, F.E.S. G. W. KirKALpy, F.E.S. 
MARTIN Jacosy, F.E.S. w. J. Lucas, B.A., F.E.S. 

Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the- home fauna, but there are frequent articles and notes on 
ane of interest pertaining to the Entomology of various parts of the 
wor 

Published on the first of each month. Price 6¢. Subscription, 6s. per 
annum post free to any country 

London: WEST, NEWMAN, & CO 54 Hatton Garden, E.C. 


New dismountable Bookcases with movable shelves, for 
Libraries, Booksellers, &c. Sole Agent: V. ScHLIENGER, 15 Great 
Chapel Street, Oxford Street, London, W. Catalogue and price list 
free on application 


MARBLE REDUCED 
TO QUICKLIME IN 
10 MINUTES 


with our NEW BLAST 
BUNSEN BURNER AND 
MIDGET FURNACE. 
We make these in two sizes at 
resent, §” and §”, and the prices 
Furnace, and are—Burners only, 1/6 and 2/6; 
Hood are ad dis- ia with Furnace, 4/6 and 
i 
are eer The consumption of gas is the 
‘* BREWSTER, same as with an ordinary Bunsen, 
Smitu & Co., but the heat derived is three 
Lonpon.” times as great, and a number of 
Beware of imita- interesting experiments can be 
tions that do not performed with them, which 
contain the essen- have only been possible before 
tial feature of this with very expensive furnaces. 
burner’s success. We are the SOLE MAKERS. 
Nature says :—‘‘ The combination of furnace and burner is very 
convenient. Theselittle furnaces are not only useful for reducing calcium 


WARNING. 


Observe that the 
Regulator of 
Burner, Body of 


| carbonate to lime, but also work very well in fusion experiments.’ 


BREWSTER, SMITH & Co., 
6 CROSS ST., FINSBURY PAVEMENT, LONDON. 


Makers and Importers of every description of Scientific 
Apparatus and Chemicals. 


LABORATORIES FITTED & FURNISHED THROUGHOUT. 
Our NEW CHEMICAL APPARATUS LIST post free, 1/- 
Gratis to Colleges and Laboratories. 
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E. Leybold’s Nachfolger, 


COLOG 


New! New! 


THE GAEDE-PUMP 


with new Porcelain Drum, 
just introduced. 


Unbreakable by sudden admission of air. 
(See Physthkalische Zeitschrift. Eighth Year. 
No. 23, p. 852.) A 


Cuaranteed Vacuum - 0°00001 mm. 


Even when the highest vacuum has been produced, air 
may be suddenly admitted by means of a tap without 
damaging the drum in the slightest. 

This experiment can be repeated any number of times 
at pleasure. 

Our new Valve Drums have the great advantage over 
metal drums that they are unaffected by the presence of 
corroding agents, which is not the case when metal is used. 


The New Gaede-Pump. 
can only be obtained direct from us. 


NEW LIST 


OF 
ELECTRICAL MEASURING INSTRUMENTS, 


Including many NEW PATTERNS for 
LABORATORY and POWER WORK. 


Portable 
Combined 
Volt and 
Ampere 
Meter. 


Post Free on request to Department 1. 


ISENTHAL & Cco., 


Contractorsito the Admiralty, War, India, and Colonial Offices, &c , 
85 MORTIMER STREET, LONDON, W. 


NOW READY. 


A POPULAR HISTORY OF ASTRONOMY 
DURING THE NINETEENTH CENTURY. 


BY 


AGNES M. CLERKE, 
Author of ‘‘ The System of the Stars,’ &c. 


FourTH EpirTion, Revised and Corrected, containing 6 Full- 
_ Illustrations. Post 8vo, cloth. Price 7s. 6d. net. 


STUDIES IN FOSSIL BOTANY. 


BY 
D. H. SCOTT, M.A., Ph.D., F.R.S., 


Author of ‘‘ An Introduction to Structural Botany.” 


SECOND EDITION, containing 212 Illustrations. In 2 vols. 


Vol. I. Price 6S. net. 


A PLANT BOOK FOR SCHOOLS. 


Being an easy Introduction to the Study of Plant Life. 


BY 
OTTO V. DARBISHIRE, B.A., Ph.D. 


Containing 115 Illustrations from Photographs specially taken 
by the Author. Demy 8vo, cloth. Price 28. 6d. 


A. & C. BLACK, Soho Square, London, W. 


THE ‘SOHO’ REFLEX GAMERA 


(ENGLISH MADE THROUGHOUT). 


THE PREMIER REFLEX, 
For Quality, Precision, Durability, 
Simplicity. 


We make a speciality of 
REFLEX OUTFITS 


FOR 
NATURALISTS & TELEPHOTO WORK. 


Prices — 
Camera, without Lens, but with 3 Double 
Blockform Backs— 

}-plate .. £12 O | oso 
Write for the 26-page [ilustrated Booklet 
of the ‘SOHO’ REFLEX. 


MARION’S ‘MINIM’ CAMERA. 


For Plates or Cut Films, 34 x 4 xX ins. 
Dimensions (closed), 34x 2$, 48 34X15, 
443}, 54X34 X14 ins. 
Price, including one double 
late-holder :— 
For 3} x2}, £2. 
For 44X3}, £2 10s. 
Extra Plate-holders 
4, each. 
3s. 9d. each. 


34X24, 5S. each. 
7%. 6d. each. 
Telescopic Metal Tripod, 
No. 41 (14 0zs.), 218. each. 


NEW 
ILLUSTRATED 
CATALOGUE, 
200 pp., Post Free ov 
application. 


*,.* We invite ieee on all matters relating to Photography. 
MARION & CO., LTD.. 
22, 23 SOHO SQUARE, LONDON, W. 


— 
] 
i 
—— 
— 
ey? 
fr 
4 
on: 
| 
Resch 


TS, 


A 


ApRIL 16, 1908] NATURE eclxxxv 


C. F. CASELLA & CO., 
FERY RADIATION PYROMETER | oF scientieic ano surveyina JNSTRUMENTS 


TO THE BRITISH AND FOREIGN GOVERNMENTS, 4c. 
PORTABLE. RAPID. DURABLE. 


As a DIRECT INDICATING OR CONTINUOUS RECORDING NEW PATENT TOTALIZING ANEMOMETER. 


PYROMETER it will control any temperature from 600° C. 
upwards. Never being placed in the source of heat it is 
practically INDESTRUCTIBLE. 


SIGHTED oN Gas RETOKT. 


Indicating Outfit, £27 3s. Recording Outfit, from £40. | 
, QUICK DELIVERY. read than all others, and the observations can be taken by the 


As the illustration shows, this Anemometer is much easier to 


most inexperienced person. 


THE 
gg See our NEW LIST OF ANEMOMETERS, AIR METERS “SBE 


Cambridge Scientific Instrument Co. ,uta., AND WIND DIRECTION INSTRUMENTS, POST FREE, 


CAMBRIDGE, ENGLAND. 11-15 ROCHESTER ROW, VICTORIA ST., LONDON, S.W. 


DIRECT READING CYMOMETERS. 


DESIGNED BY 


Dr. J. A. FLEMING, F.R.S., 
FOR THE MEASUREMENT OF 


ELECTRIC WAVES, CAPACITIES, INDUCTANCES, &c. 


— 


For full Particulars, Instructions and Prices of New Patterns, apply for List 15. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, 


TYSSEN STREET, DALSTON, LONDON, N.E. 


OFFICE: WATERGATE HOUSE, YORK BUILDINGS, ADELPHI, W.C. 
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MACMILLAN & CO,’S BOOKS 


FOR 


STUDENTS of PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


WORKS BY SIR ARCHIBALD CEIKIE, K.C.B., F.R.S. 


ELEMENTARY LESSONS IN 
PHYSICAL GEOGRAPHY. Illustrated with Woodcuts 
and Ten Plates. Foolscap 8vo. 4s. 6d. Questions, Is. 6d. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pott 8vo. 1s. [Sczence Primers. 


THE SCENERY OF SCOTLAND, 
VIEWED IN CONNEXION WITH ITS PHYSICAL 
GEOLOGY. Third Edition. Illustrated. Crown 8vo. 


GEOLOGICAL SKETCHES AT 
HOME AND ABROAD. 8vo. 


ANCIENT VOL CANOES of of GREAT 


BRITAIN. 2vols. Royal 8vo. 36s. net. 


| TEXT- BOOK OF GEOLOGY. 


With 

Illustrations. Revised and Enlarged, i 
2 Vols. 8vo. 

CLASS- BOOK "OF GEOLOGY. Illus 
trated with Woodcuts. Fourth Edition. Crown 8vo. 55. 

OUTLINES of FIELD GEOLOGY. 
Fifth Edition. Extra feap. 8vo. 35. 6d. 

GEOLOGY. With Illustrations. Pott 
8vo. Is. [Sctence Primers. 

Box OF GEOLOGICAL SPECIMENS TO —T GEIKIE’s 

PRIMER OF GEOLOGY, I0s. 


THE FOUNDERS OF GEOLOGY. 


Second Edition. 8vo. 10s. net. 


THE GEOLOGY OF SOUTH AFRICA. 
By F. H. HATCH, Ph.D., M.Inst.C.E., President of the Geological Society of South Africa ; and G. S. CORSTORPHINE, 


B.Se., 


Ph. D., Consulting Geologist to the Consolidated Goldfields of South Africa. 


8vo. 21s. net. 


OBSERVATIONS of a NATURALIST in the PACIFIC BETWEEN 1896 & 1299. 
By H. B. GUPPY, M.B., F.R.S.E. 


Vol. I. Vanua Levu, Fiji. 


Vol. IT. 


A Description a its leading Physical and Geological Characters. 
Plant Dispersal. 


Tllustrated. 8vo. 155. net. 


2Is. net. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LL.D. With numerous Illustrations, Diagrams and Map. 
8vo. 15s. net. Also Third Edition. Crown 8vo. 6s. 


THE SCENERY OF SWITZER- 
LAND, AND THE CAUSES TO WHICH IT IS DUE. 
With numerous plans and Illustrations. By the Right Hon. 
LORD AVEBURY. Fourth Edition. Crown 8vo. 6s. 


AN INTRODUCTION TO GEO- 
LOGY. By W. B. SCOTT. Crown 8vo. 8s. net. 
GEOLOGY FOR BEGINNERS. By 

Prof. W. W. WATTS, M.A., F.G.S. With 310 IIlustra- 
tions. Globe 8vo. 2s. 6d. 
EXPERIMENTAL SCIENCE 
(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
GREGORY & A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 
PHYSIOGRAPHY for BEGINNERS. 
By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 


PHYSIOGRAPHY for ADVANCED 
STUDENTS. By A. T. SIMMONS, B.Sc. Globe 8vo. 4/6. 

PHYSIOGRAPHY. An Introduction to 
the Study of Nature. By T. H. HUXLEY. IIlustrated. 
Crown 8vo. 6s. A New Edition. Revised and partly 
Re written by Prof. R. A. GREGORY. With 301 IIlus- 
trations. Globe 8vo. 4s. 6d. 


THE PLANET EARTH. An Astro- 


nomical Introduction to Geography. By Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 2s. 


HANDBOOK OF CLIMATOLOGY. 
By Dr. JULIUS HANN. Translated by R. de COURCY 
WARD. 8vo. 12s. 6d. net. 

PHYSICS of the EARTH’S CRUST. 
By the Rev. O. FISHER, M.A., F.G.S. Second Edition, 
altered end enlarged. 8vo. 128. 

ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 


PHYSICS, AND MINERALOGY. By GEO. H. 
WILLIAMS, Ph.D. Crown 8vo. 6s. ; 


The KLERKSDORP GOLD FIELDS. 


Being a description of the Geologic and of the Economic 
conditions obtaining in the Klerksdorp district, Transvaal 
Colony. By G. A. DENNY. Fully illustrated with Plans, 
Sections, and Maps. Royal 8vo. 42s. net. 


GOLD MINES OF THE RAND. 
Being a Description of the Mining Industry of the Wit- 
watersrand, Transvaal Colony. By FREDERICK H. 
HATCH (Mining Engineer) and J. A. CHALMERS 
(Mining Engineer). With Maps, Plans, and Illustrations. 
Super Royal 8vo. 17s. net. 


FIRST BOOK OF PHYSICAL GEO. 
GRAPHY. By RALPH S. TARR, B.S. Crown 8vo. 


ELEMENTARY PHYSICAL 
GRAPHY. By RALPH S. TARR, B.S., F.G.S.A. 


NEW PHYSICAL GEOGRAPHY. 


By RALPII S. TARR. Illustrated. Globe 8vo. 45. 60. 
t 


net. 

GEOLOGY & GENERAL PHYSICS. 
By the late Lord’ KELVIN, D.C.L., F.R.S., F.R.S.E. 
With Illustrations. Crown 8vo. 7s. 6d. [Nature Series. 


TEXT-BOOK of PALAZONTOLOGY. 
By Prof. KARL A. VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. 8vo. Vol. I. 255. net. 
Vol. II. ros. net. 


A TREATISE ON ORE DEPOSITS. 


By J. A. PHILLIPS, F.R.S. Second Edition. Revised 
and Re-written by Professor H. LOUIS. 8vo. 28s. 


MINERALOGY. An Introduction to 


the Scientific Study of Minerals. By Professor HENRY A 
MIERS, D.Sc., M.A., F.R.S. With 2 Coloured Plates 
and 716 Illustrations in "the Text. Svo. 25s. net. 


A TREATISE ON ROCKS, ROCK- 


WEATHERING, and SOILS. By Professor GEORG! 
P. MERRILL. Illustrated. 8vo. 175. net. 


MACMILLAN AND CO., LTD., LONDON, 
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CRYSTALLOGRAPHIC MODELS 


In accordance with the new edition of the Mikroskopische Physio- 
graphie by H. Rosenbusch and E.,Wiilfing, we have rearranged 
the Collection of Crystal-Models of Wood, which now consists of 
124 models representing 78 of the minerals described in the book. 

Price £6 5 O 

in the same manner our Collection of orientated thin sections of 
the petrographically important minerals has been essentially 
rearranged and enlarged, and now comprises 220 thin sections 
(formerly 120) of 134 different minerals. All the sections are care- 
fully examined as regards their accuracy. Price £19 10 O 

Smaller Collection of 170 thin sections. Price £13 10 O 

New Crystal-Models of Glass for the demonstration of the symmetry 
of etching figures, constructed by Prof. Dr. Georg Wulff of 
Warschau. Set of 16 Models. . P Price £3 10 O 

New Model for the deduction of the figure of the faces of the 
dodecahedron and its anaes angies, constructed by Prof. Dr. 
Hintze of Breslau. ‘ .. Price £1 10 O 

New Model for the demousteation of ‘the eircular- sections of the 
triaxial ellipsoid, constructed by Prof. Dr. Hintze of a i’ 

Price 


We draw attention too our ‘[lustrated Crystallographic Catalogue 

No. 19, and to the supplement to our general catalogue, con- 

taining new arranged technological and chemical-mineralogical 

collections; collections of ore deposits; collections for the 

demonstration of the weathering of rocks and the forming 
of soil, &c. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY, 


ESTABLISHED 1833. ESTABLISHED 1833. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single and Collections 
for Prospectors, Teachers and Students. 

Rock Sections, Well-cut. Fossils from all Formations. 
Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 
Telephone No. 2841 Western. Tel. Add., ‘‘ Meteorites,” London. 


PLATINUM 


Crucibles, Scrap, Utensils, Wire, Foil, Residues, &c., 


PURCHASED AT HIGHEST PRICES. 
THE LONDON er & METALLURGICAL WORKS, Ltd, 
SCHLUND, Manager), 
32 CLERKENWELL ROAD, LONDON, E.C. 
Assayers, Gold, Silver and Platinum Refiners & Dealers. 


“GLASS BLOWING.~ 


ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING 
carried out quickly and correctly from rough sketch at Moderate Charges. 
AN. FORM OF GLASS APPARATUS REPAIRED. 
DEMONSTRATIONS given here, or at Colleges, &c. 


H. HELM, 66 


ACTUAL MAKER of ALL KINDS of x 
»% Tubes, Mercury Pumps, High Frequency Electrodes, &. ist 4 


NATURAL HISIOR 
‘SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for Nature Study. 


CABINETS & APPARATUS}-- 


manufactured for all branches of Natura! 
istory. 


Specimens preserved and mounted ty 
first-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, WC. 


SAVAGE CURIOSITIES. 
ETHNOGRAPHICAL SPECIMENS. 


Stock of over 10,000 Specimens of Weapons, Implements, Ornaments, 
Dress, Idols, Musical Instruments, &c., &c., used by all the Races o! 
Mankind, for sale at very low prices. All objects guaranteed genuine 
Trophies ‘of genuine old Arms made for Billiard Rooms, Halls, &c , 
prices from 25s. ; also mounted Horns.—Catalogue of Ethnographical 
Specimens illustrated with Bromide Photographs, 4d. monthly, 3s. 6d. 
yearly, Collections Arranged and Catalogued. Specimens bought. 


W. 0. OLDMAN, 77 BRIXTON HILL, LONDON, S.W. 
POST. FREE, REDUCED PRICE LISTS of all kinds of 


Cabinets, Showcases, 
| Oval, Round & Rectangular Glass-capped 
Boxes, Card Trays, Wood Tablets, 
Glass Tubes, 
Geologists’ Hammers and Chisels. 


Estimates free for all kinds of Geological, Mineralogical, 
Microscopical and Entomological Apparatus. 


Ww. J. SHAW, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 
(Ten minutes walk from Chancery Lane ** Tube” Station.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 

mmarus, Ligia Mysis, Nebalia Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


SUBSCRIPTIONS TO NATURE.” 


s. d.| Toatt PracesAsroap:— s. d. 
Half-yearly . - 014 Half-yearly . - O15 6 | 
(Quarterly . 6 | Quarterly . é - 080 


(A charge of 6d. is made for changing Scotch and Irish Cheques). 


OFFICE: ST. MARTIN’S 


*Three LinesinColumn . QO 2 6 Quarter Page, or ard 
ne Sixteenth Page,orEighthCo 
| One Eighth Page, as Quarter HalfaPage,oraCol. 3 5 O 
Column. - 018 6. Whole Page 6 60 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE #s “‘ PHuSIS,’’ LONDON. Ze/ephone—GERRARD, 8830. 


CHARGES FOR ADVERTISEMENTS. 


* The first thee bidie in heavy type is charged for as Two Liees. 


Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for rs. gd. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


STREET, LONDON, W.C. 
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THE GREAT ILLUMINATION ae VID = 
™m STEREOSCOPIC Cos 
NEW PRISMA’ THE STANDARD 

REFLEX 

CAMERA 
BINOCULARS OF THE WORLD. 

| for all: Natural History, 


WITH OTHER tific, Telephoto, and other work. 
GLASSES 


OF EQUAL j 
MAGNIFICATION 
Supplied in 


Stix Powers 
SMALLEST and LIGHTEST 

CAMERA MADE. 

PRISMS can se CLEANED py tHe USER. Per Vest or Hip Pocket 


GLASSES SENT ON APPROVAL 
FOR COMPARISON ON RECEIPT OF SIZE OF PICTURE 35 2! 
REFERENCE OR REMITTANCE. AGE 
THE IDEAL GLASSES FOR SCIENTIFIC WORK, 
Write for Illustrated Booklet (No. 12 b) free ; a: ! WEIGHT WITH DARK SLIDE 134 07S. 
ALSO IN 44% 3% SIZE. 


Everything Photographic. 


THE STEREOSCOPIC co. 
106 & 108 REGENT Sr, W. . ADAMS & Co., 


London, W.C. 


| AN IDEAL PRESENT. | 


THE “ DUPLEX” BAROGRAPH 


with our new Opal glass dial attachment, showing present 

reading of the Barometer in addition to the record on the 

chart. Very best quality, in solid oak, walnut, or mahogany 
case with bevelled edge plate glasses and chart drawer. 


Price complete, with a year’s supply of 
harts, Ink, and Instructions, £6 2 6 


Dimensions, 143” x 9” x 8}” 
ABSOLUTELY ACCURATE. 


SoLte MANUFACTURERS: 


PASTORELLI & RAPKIN, Ltd., Estab. 1750. 


ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS, 
Contractors to H.M. Govt., 

46 HATTON GARDEN, LONDON, E.C. 
am@~ SPECIAL ILLUSTRATED LIST OF BAROCRAPHS ano THERMO- 
GRAPHS (COVERING VARIOUS PATTERNS, FROM £3 IOS.) POST FREE. 

* We pay carriage and guarantee safe delivery 
within U.K. on all our Instruments. 


These Hand Cameras Size Also at 


are of British me é by 7/6, 9/6, & 10/-, 


manufacture throughout, 
and in the 


and are undoubtedly 
the best value offered. —~ Nery 33 x 2) size at 5/- 


JAS WOOLLEY SONS 


PHOTOGRAPHIC CATALOGUE SS ON APPLICATION. 


vrinted by KIcHAKD CLAY AND Sons, LimireD, at 7 & & breaa Street Hill, Queen Victoria Street, in the City of London, and published by Macmii.i. An 
anv Co., Limrrep,at St. Martin’s Street, Lenden, W.C., and THE MaGMILLAN CemPany, 66 Fifth Avenue, New York.—Txvurspay, April 16, 1905. 
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ABSOLUTELY ACCURATE. } 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
the solid ground 
Of Nature trusts the mind which builds for aye.’’—WoRDSWORTH. 


2008, VOL. 77] 


THURSDAY, APRIL 23, 1908 


[PRICE SIXPENCE 


-gistered asa » Newspaper a at it the General Post Office. 


Newton’s New 
**Transpaque” Lantern 


Has all the advantages 
of our well-known 
**Demonstrator’s ”’ 
Lanterns, and in 

addition will show 
brilliantly on the 
sereen, opaque 
objects or book 

illustrations, if not 
larger than a 
large posteard. 


NEWTON & Co., 3 “FLEET STREET, LONDON. 


[All Rights are . Reserved. 


The “METRON” 


STAR FINDER. 


Tke name of the star sighted 

being indicated by an illumin- 

ated pointer on a celestial 
globe. 


PRICE, 
complete with tripod, electric 
light attachment, compass, 

levels, &c., 


£2 12 6 


f Descriptive Pamphlet 
-— \ on application to 


C. BAKER, 


244 High Holborn 
LONDON. 


PHOTOGRAPHIC LENSES. 


A SIMPLE TREATISE. 
By CONRAD BECK and HERBERT ANDREWS. 


1/-, Post Free 1/3. 


This somewhat difficult subject is made clear without 
the use of mathematics, 


BR. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


PRACTICAL NOTES ON 
TELEPHOTOGRAPHY,. 


Free on application to : 


NEGRETTI & ZAMBRA’S 


HORTICULTURAL. 


HYGROMETER. 


A ae instrument showing, 
without the use of the hygro- 
metrical tables, whether the dew 
point is above or below freezing. 


Price &1 1 0O 


Full de sent fr ee on 
application : 


NEGRETTI & ZAMBRA, 


R. “< J. BECK, Ltd., 68 CORNHILL, LONDON. 


38 HOLBORN VIADUCT. 
BRANCHES : 
45 CORNHILL and 122 REGENT ST., 
LONDON, 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, 


Tuesday next, April 28, at Three o'clock, GERALD ail Esq., 
B.E., M.Inst.C.E. First of Two Lectures on “THE DEVELOPMENT OF 
MoperRN TurRBINE AND ITS AppLicaTION.” Half-a-Guinea the 

‘ourse. 

Thursday, April 30, at Three o'clock, WILLIAM BATESON, Esq, 3 

-A., F.R.S. First of Three Lectures on “ MENDELIAN HEREDITY ” 
(The Tyndall Lectures). Half-a-Guinea. 

wwe oad » at Three o'clock, G. F. SCOTT ELLIOT, Esq., 
M.A F.L.S. First of Two Lectures on “CHILE AND THE 
Cuitians.” Guinea. 

Subscription to all the Courses in the Season, Two Guiness. 

Tickets may be obtained at the Office of the Institution. 

Friday, May 1, at Five o'clock, Annual Meeting of the Members. 

Friday evening, May 1, at Nine o'clock, Professor J. LARMOR, M.A., 
oc L., LL. D., D.Sc., Sec.R. S., on “Tue Scigntiric Work oF Lorp 

ELVIN.’ 


INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND. 
FounpDeEp 1877. INCORPORATED BY RovAL CHARTER, 1885. 

The NEXT INTERMEDIATE EXAMINATION will commence on 
TUESDAY, JUNE 3 

FINAL (A. 1.C.) EXAMINATIONS i in (a) Mineral Chemistry, (4) 
ee Chemistry, (c) Physical Chemistry, (@) Organic Chemistry, 
-— ot e Analysis of Food and Drugs. &c., will commence on MON- 

UNE 29, or on MONDAY, JULY 6, 1908. 

Powass of application and further particulars can be obtained from the 

REGISTRAR, Institute of Chemistry, 30 Bloomsbury Square, London, W.C. 
he Regulations for the admission of Students, Associates and 

Fellows—1908.” rs. (post free, rs. 1d.). 

“A List of Official Chemical Appointments held in Great Britain and 
Ireland, in India and the Colonies.” Second Edition, now ready. 2s. 
(post free, 2s. 3d.). 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
~ ARE HELD AT 


UNIVERSITY TUTORIAL COLLEGE. 


Annually for the last Eight Years, about 300 
Students of University Tutorial College have 
passed London University Examinations, 

Prospectus and guide may be had post free from the 


PRINCIPAL, University Tutorial College, 32 Red Lion Square, 
Holborn, W.C. 


UNIVERSITY OF MANCHESTER. 


GARTSIDE OF COMMERCE 
D INDUSTRIES. 


Candidates must be of ew Nationality, and over the age of 18 and 
under the age of 23 at the date of election. The Scholarships, three of 
which may be awarded in June, will be tenable for two years, and of the 
value of £80 the first year (which must be spent at the University). and 
from £150 to £250 the second year (which must be spent in the study of 
subjects bearing on Commerce in the United States, Germany, or other 
country or countries approved by the electors). 

Candidates must send in their applications, together with testimonials of 
Se character and record of previous training, on or before June 1 to the 

EGISTRAR, from whom further particulars can be obtained. 


BURLINGTON 
CORRESPONDENCE COLLEGE. 


Principal :—Mr. J. Cuarceston, B.A. (Honours, Oxon. ; and London). 
Tutors :— Highly qualified staff of Graduates of London, Oxford, Cam- 
bridge and Dublin Universities. 
Rapid Preparation for 
Matriculation, B.A., B.Sc., L.L.A., A.C.P., and other Uni- 
versity and Professional Examinations. Individual attention. 
Single subjects if desired. Residence abroad no impediment. 
Intending Candid should write with full particulars to Tue Principat, 
Bur’ ington Correspondence College, Clapham Common, London, S.W. 
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BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
Courses of Study under Recognised Teachers of the University oj 
London for Degrees in Science and in Arts. 
A. McKenzie, Ph.D., Sc., M.A. 
H. Wren, Ph.D., M.A Se. 
A. D. Sc. ; D. Owen, B.A., B.S 
B. W. Crack, B.Sc. 
D. T. Gwynne- -VAUGHAN, M.A. 
. W. UnTHANK, % B.Sc. 
. Evans, D.Sc. ; A. M. Davigs, D.Sc. 
SMart, M.A. ; Cc. Coates, M.A 
Wricut, M.A. ;G. S. Rosertson, M 


‘Ww. 
LopBaN, M.A 
. S. WesTLakE, B.A. 


= 


Classics ad 
English Literature 

” Language 
French ... 
German oe 
Geography ... 
History 
Lo: 


H 
. E. Kastner, B.és.L. 
L. 


Miiner-Barry, M.A. 

. G. CuisHoum, M.A., B.Sc. 
. Seccomse, M.A, 

gic \ . ARMITAGE-Smi1TH, M.A., D.Lit. 

Economics . C. RANKIN, M.A. 


Assaying. Metallurgy. Mining. | G. Patcuin, A.R.S.M 


THE SIR JOHN CASS TECHNICAL INSTITUT. 
JEWRY STREET, ALDGATE, E.C. 
The following Courses of Instruction in 
PHYSICAL CHEMISTRY 
will be given during the Summer Term, 1908, 
by G. SENTER, B.Sc., Ph.D. 

ELECTRO-CHEMISTRY.—Monday evenings, 7-8 p.m., commenci)\z 
Monday, April 27, 1908. A Course of Ten Lectures arranged for tho-« 
engaged in Chemical and Electrical Industries, and for Students in 
Chemistry and Physics who desire to obtain a knowledge of the princip'«s 
and applications of Electro-Chemistry. 

PRACTICAL PHYSICAL | CHEMISTRY.—Wednesday evening 
7-10 p.m., ¢ g Wed y, April 29, 1908. A Laboratory Course 
to meet the vequisentents of those who wish to acquire a practic! 
knowledge of the methods of Physical Chemistry. The Course is als. 
suitable for candidates for the Final B.Sc. Examination of London 
University. 

Detailed Syllabus of the Courses may be had upon application at 1\\ 
Office of the Institute or by letter to the PRINCIPAL. 


W. H. DAVISON, M.A., 
Clerk to the Governing Body 


THE SIR JOHN CASS TECHNICAL INSTITUTE. 
JEWRY STREET, ALDGATE, E.C. 


The following Special Courses of Instruction suited to the requirements 
of those engaged in Chemical and Metallurgical Industries will be given 
during the Summer Term, 1908. The scope of the Instruction will, as far 
as possible, be adapted to the individual requirements of the Students. 


TECHNICAL GAS ANALYSIS. 
By CHARLES A. KEANE, M.Sc., Ph.D., F.1.C. 


A Course of Practical Work. Wednesday evenings, from 7-10 p.m., 
commencing Wednesday, April 29, 1908. 


FUEL ANALYSIS. 
By C. O. BANNISTER, A.R.S.M. 


A Course of Laboratory Work in the methods employed for the Analysis 
and Examination of Fuels. Monday evenings, 7-10 p.m., commencig 
Monday, April 27, 1908. 


Detailed Syllabus of the Courses may be had upon application at ‘he 
Office of the Institute or by letter to the PRINCIPAL. 


W. H. DAVISON, M.A., 
Clerk to the Governing Body 


COUNTY OF LONDON. 
L.C.C. PADDINGTON TECHNICAL INSTITUTE, 
SALTRAM CRESCENT, W. 
Principat— A. G. COOKE, M.A. 


CHEMICAL DEPARTMENT. 
Summer Term—April 27 to July 8, 1908. 
Head of Department—H. Reynolds, B. Sc., Ph.D. 
Lecturer—W. Maitland, D 
CHEMISTRY OF PHOTOGRAPHIC PROCESSES. 
A course of Ten Lectures will be given by Dr. Maitland. 
The Chemical Laboratory will be open on Mondays, Tuesdays, «1d 
Wednesdays, from 7 to 9.30 p.m. 
G. L. GOMME, 


Clerk of the London County Coun: 


— 


Education Offices 
Victoria Embankment, w.c. 


April 21, 1908. 
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THE MUNICIPALITY OF THE TOWN 
OF SINGAPORE, 
STRAITS SETTLEMENTS. 
MUNICIPAL HEALTH DEPARTMENT. 
MUNICIPAL ANALYST. 


‘| ne Municipal Commissioners of the Town of Singapore desire to engage 

e -ervices of an ANALYST. 

‘The appointment will be on agreement for three years and on a salary of 

2 for the first year, rising to $3900 for the second year, and to $4200 for 
hird year. (The sterling value of the dollar is 2s. 4d.) 

Passage paid out and home in terms of agreement. 

Aoplicants must be a Fellow or Associate of the Institute of Chemists 
anc must have had experience in the analyses of Food and Drugs, be 
under 35 years of age, unmarried and remain unmarried during the term of 
the :greement. 


ie duties to be performed are generally those of an analyst appointed 
uncer the Sale of Food and Drugs Acts 1875, 1877 and 1899. 

Applications, with copies of aot more than six testimonials, should be for- 
war led to C. C. Linpsay, Esq., M.Inst.C.E., 180 Hope Street, Glasgow, 
the Commissioners’ Agent in Great Britain, with whom copies of the agree- 
mert are lodged and who will supply any further information desired by 
app icants. 4 
Applications will be received by the above-mentioned up to April 30, 


I 
“4 By Order, 
J. POLGLASE, 
Municipal Office, Municipal Secretary, Singapore. 
Singapore, February 8, 1908. 


DEVON COUNTY COUNCIL. 


ASSISTANT TO THE COUNTY INSTRUCTOR IN AGRI- 
CULTURE AND AGRICULTURAL ANALYST. 


The Agricultural Committee invite applications for the above appoint- 
ment. Candidates must be able to perform analyses of Fertilizers and 
Feeding Stuffs. Salary, £150 per annum, with necessary travelling 
expenses. 

For Application Form and full particulars apply to the SecrETary, 
County Education Office, Exeter, to whom applications must be sent not 
later than Saturday, May 16, 1908. 


April 21, 1908. 


TO SCIENCE AND MATHEMATICAL 


MASTERS.—Required, Graduate for Chemistry and Physics, some 
Mathematics. Salary, £130, non-resident, plus extra for evening work. 
Important Grammar School. Address: GrirFirHs, SmitH, PowELL 
& SmitH, Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand. 
Many other vacancies for Science, Mathematical and other Masters. 


SCIENCE TUTOR Wanted; Army Pupils; 


Chemistry, Physics. Salary, £200. roo Mathematical and Science 
Tutorships Vacant. Salaries, £200 to £100. No fee till placed.— 
ORELLANA & Co., 80 Wigmore Street, W. 


FOR SALE.—Radium Bromide, 5 milli- 


grammes, activity 1,800,000,—Apply Scott, 7 Howard Place, Edin- 
burgh, 


RADIUM APPLICATORS. 
By means of these instru- 
ments Radium can be ap- 
plied to external surfaces of 
the body. ‘lhe whole of the 
‘‘alpha” rays (95%) are 
brought into direct con- 
tact, together with ‘‘ beta” 
and ‘‘gamma” rays. A 
small quantity of Radium 
applied with these applica- 
tors has greater effect than 
a large quantity in a glass 
tube, vulcanite, or alumi- 
nium cell. 


RADIUM BROMIDE. 


| 1 gramme | 
do. 


do. 

1 decig. 
0. 

centig. 
do. 


PWNWRO 


| 5 millig. | 
do. 


Full particulars on 
application. 


Supplied in sealed glass tubes or in brass 


bound ebonite cell with mica window. 


Prices according to activity 
of Radium and quantity 
supplied on coating. 


suoply Spinthariscopes, Electroscopes, Pitchblende, Wille- 
creens, and everything appertaining to the study of 
Radio-activity. 


ARM" RECHT, NELSON & CO., Scientific Chemists, 


BIRDS’ EGGS. OEUFS D’OISEAUX. 

W. F. H. ROSENBERG, F.Z.S., F.E.S., 57 HAVERSTOCK HILL, LonDON, N.W., ENGLAND, 
begs to announce that he has just published a new Price List (No. 8) of 
Birds’ Eggs, containing over 800 Species, including many rarities from India, 
China, South America, and other parts of the world. The Price List will be 
sent post free on application. The following Lists will also be sent gratis 
to Museums and private collectors interested in the respective subjects :— 
No. 6.—Birdskins (over 4,300 Species). No. 7.—Mammals (over 300 Species). 

A large stock of Specimens always on hand in Mammals, Birds, Birds’ 
Eggs, Reptiles, Batrachians, Butterflies, Moths, Beetles, Shells, and all 
other kinds of Zoological objects. Wanted, good eggs, with full data, of 
Rhinochetus jubatus and [bidorhynchus struthersi, 


BIOLOGICAL MATERIAL FOR RESEARCH. 


Lists of desiderata are invited from those requiring any forms of 
invertebrate or vertebrate material for the purposes of research. 

Endeavours are made to segure any particular species required, and 
to employ only the very best methods of preparation, with a view to 
anatomical, histological or other investigations. Embryological 
material can be supplied. Living or fresh specimens of many species 
are sometimes obtainable. 

Class work material supplied in any quantity at moderate rates. 


Apply to ROBERT BROCDEN, 28 Colville Square, London, W. 


SECOND-HAND MICROSCOPES. 


A large variety of Students’ and Bacteriological Stands by Beck, Swift, 
Watson, and other well-known makers. 


SECOND-HAND TELESCOPES. 


44-in. Equatorial by Cooke, with driving clock, on iron column, £75, 
3-in. Grubb Equatorial, £12 10s.; 4-in.. £25; 34-in., £9 15s. 3; 3-in., 
95s. &c. Also PORTABLE (Tourist) TELESCOPES. 


CLARKSON’S SECOND-HAND OPTICAL MART, 
338 HIGH HOLBORN, LONDON (Opposite Gray’s Inn Rd.). 


TO MUSEUMS. 


Appointment as CURATOR or ASSISTANT DIRECTOR required by 
a Gentleman at home or abroad with over 13 years’ home and colonia! 
museum experience. Expert Osteologist, Taxidermist, &c., &c., fully 
qualified in all branches of museum work. Highest references.—Apply to 
CuRATOR, c/o NATURE. 


11 & 73 Duke Street, Grosvenor Square, London, W. | 


(An alloy of cerium, lanthanum, and other 
rare earth metals, with about 30 % of iron). 


No. 1.—Cerium Alloy. No. 2,—Lanthanum alloy. 
No. 3.—Alloy of various other rare-earth metals. 


When the stone is held between thumb and forefinger, 
and rubbed with the sharp edge of a triangular-shaped 
file, a veritable stream of highly luminous sparks, often 
5 or 6 inches long, is emitted. 
With No. 1.—A fine stream of sparks and stars. 
»» No. 2.—A flash with large sparks. 
»» No. 3.—A splash of fire and rich stream of stars. 


Price 5/9 10/9 
Post Free in the United Kingdom, 


ARMBRECHT, NELSON & CO., 


Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 
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SECOND-HAND BOOKS at Half Prices!! 
New Books at 25 per cent. Discount! Books in all branches 
of SCIENCE, TECHNICS, MATHEMATICS, NATURAL 
HISTORY, and for all Examinations (Elementary and Advanced). 
Sent on approval. Lists free. State wants. Books bought ; best prices 
eiven.—W. & G. Foye, 135 Charing Cross Road, London, W.C. 


EVERY DESCRIPTION 
GLASS BLOWING 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local) Modern Languages. Research, Revision, Translation, Short- 

hand. Dictation Room. The 

10 Duke Street, Adelphi W.C. 


PH(ENIX ASSURANCE COMPANY, LIMITED. 
19 LOMBARD STREET, LONDON, E.C. 


ESTABLISHED 1782. 
Total Assets exceed - &7,000,000 
Claims Paid exceed - 44,000,000 
FIRE. LIFE. ACCIDENT. 

Workmen’s Compensation, Fidelity Guarantee, Burglary, 
&e. The most favourable Terms and the Lowest Current 
Rates of Premium are offered by this office. 

PROMPT AND LIBERAL SETTLEMENTS. 


PNP GIN GIN GON INGEN GY 
HARRINGTON’S 


CHEMICALLY PURE 
CHEMICALS & REAGENTS 


LABORATORIES and RESEARCH 


nn 
OBTAINABLE THROUGH ANY DEALER. 


TECHNICAL CHEMICALS FOR ALL INDUSTRIES. 
Lists on application to 


HARRINGTON BROS., Ltd., 


Chemical Manufacturers and Dealers, 


4 OLIVER’S YARD, CITY ROAD, LONDON. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 GROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS. 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL APPARATUS 


Of every Description. 
FINE CHEMICALS, VOLUMETRIC SOLUTIONS, 
PLAIN AND STOPPERED BOTTLES, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List of 
Chemieals, free on applieation. 


Cambridge Type-writing Agency, 


promptly and correctly carried out for 
Scientific Men, Laboratories, &c., 
from rough drawing, or particulars. 
ALL KINDS OF GLASS APPARATUS REPAIRED. 


A. C. COSSOR, 
54 Farringdon Rd., London. 


Telephone, 10547 Central. 
Awarded Gold and Silver Medals St, Louis Exhibition. 


RADIUM ON HIRE. 


(Activity 1,800,000.) 


Lectures and Demonstrations Arranged on 
Radium, X-Rays, or Wireless Telegraphy. 


Town or Country. 


RADIUM MICROSCOPES, 


Complete with Radium, 2/6 and 7/6 each. 


These are SELF-LUMINOUS in the dark, showing splendid 
Seintillations. 
Pitchblende Scintilloscopes, ... « 7/6 each. 
Extra Screens for Testing Minerals, 1/6 each. 


F, HARRISON GLEW (Saticgrapher. 


156 Clapham Rd., London, S.VvV. 
Telephones : 1787 Hop and 3117 Hop. 


Telegraphic Address—‘' APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


=DENT’S ASTRONOMICAL CLOCKS, 


Fy), SIDEREAL OR MEAN TIME CLOCKS FoR OBSERVATORIES, £21 & UPWARDS. 


Nature says: ‘‘Messrs. E. Dent & Co. have lately 
| | introduced a new astronomical clock which should find its 
| way into many observatories where an accurate instru 
ment is required at a moderate cost. For thesum of £21 
| | they supply a clock witha 1o-inch dial, dead-beat escape- 
| | ment, and wooden rod seconds pendulum in a solid ma- 
| hogany case ; and after examining the instrument we have 
no hesitation in pronouncing it a marvel of cheapness. 


E. DENT & CO., Ltd., 
Watch, Clock, and Chronometer Makers 

By Special Appointment to H.M. the King. 
Makers ofthe Great Westminster Clock, Big Ben. Makers of the 
| d Clock of the Royal 
| tory, Greenwich, and the Principal 
| Observatories throughout the World. 

Only Addresses— 

61 STRAND, 


And 4 ROYAL EXCHANGE, LONDON. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 


POTENTIOMETERS. 
SPECTROMETERS. 


STUDENTS’ 
SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 


56 CHARING CROSS 


ELECTROMETER, NEW PATTERN. 


ROAD, LONDON, 
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JUST PUBLISHED. 8vo. 7s. 6d. net. 


INTRODUCTION TO METALLOGRAPHY. 
By PAUL GOERENS, 


Dr.-Ing. (Docent in Physical Metallurgy at the Royal Technical High School, Aachen). 


TRANSLATED BY FRED IBBOTSON, 
B.Sc. (Lond.), A.R.C.Sc.I., Lecturer in Metallurgy, the University, Sheffield. 


‘‘ The translator is to be complimented on the excellence with which he has performed his task, and so brought within the reach of English 
readers a work which will be appreciated by all who take an interest in the science of crystallisation and the microscopic structure of metals.” 
—Mechanical Engineer. 


TEXT-BOOKS OF PHYSICAL CHEMISTRY. 


Edited by SIR WILLIAM RAMSAY, K.C.B., F.R.S. 
TWO NEW VOLUMES JUST PUBLISHED. 


STOICHIOMETRY | THERMOCHEMISTRY 


BY 


BY 
SYDNEY YOUNG, JULIUS THOMSEN, 


D.Sc., F.R.S., Professor of Chemistry in the University of Dublin. Emeritus Professor of Chemistry in the University of Copenhagen. 


| 
With 88 Figures in the Text; together with an | TRANSLATED BY 


KATHARINE A. BURKE, 
INTRODUCTION to the STUDY of PHYSICAL CHEMISTRY, | B.Sc. (Lond.), Assistant in the Department of Chemistry, 


by Sir WILLIAM RAMSAY, K.C.B., F.R.S., Editor of the Series. University College, London. 
Crown 8vo. 7s. 6d. | Crown 8vo. 9s. 


JUST PUBLISHED. With 20 Diagrams. 8vo. 10s. 6d. net. Works by SC. Ss. NEWTH, F.I.C., F.C.S., 


THERMODYNAMICS OF TECHNICAL Demonstrator in the Royal College of Science, London. 
GAS-REACTIONS. | TWELFTH EDITION (1997). With 155 Illustration 


SEVEN LECTURES. Crown 8vo. 6s. 6d. 


By Be. ¥. BABER, A TEXT-BOOK OF INORGANIC CHEMISTRY. 


Professor at the Technische Hochschule, Carlsruhe. 


sy ARTHUR R. LAMB, Ph.D., } 
Director of Havemeyer Chemical Laboratory, New York University. SEVENTH IM ap soo er ) ge 100 Illustrations. 
rown 8vo. 6S, 


RECENTLY PUBLISHED. Second Edition, Enlarged. 8vo. 2s. 6d.. A MANUAL OF CHEMICAL ANALYSIS, 


A SCHEME FOR THE DETECTION OF THE 
MORE COMMON CLASSES OF CARBON | NEW IMPRESSION (1905). 
COMPOUNDS. CHEMICAL LECTURE EXPERIMENTS. 


By FRANK E. WESTON, B.Sc., London (First Class | With 230 Illustrations. Crown 8vo. 6s. 
Honours), F.C.S., | 


Lecturer in Chemistry at the Polytechnic, Regent Street, W. | SMALLER CHEMICAL ANALYSIS. 


LY PUBLISHED, | ELEMENTARY PRACTICAL CHEMISTRY. 
PRACTICAL PHYSICAL CHEMISTRY. With 108 Illustrations and 234 Experiments. Crown 8vo. 2s. 6d. 
By ALEX. FINDLAY, M.A., Ph.D., D.Sc., 


Lecturer on Physical Chemistry, University of Birmingham. 
JUST PUBLISHED. With 35 Illustrations. 8vo. 3s. 6d. 


RECENTLY PUBLISHED. With 65 Illustrations and Diagrams. _| A COURSE OF PRACTICAL ORGANIC 
Crown 8vo, 6s. 6d, net. CHEMISTRY. 
INVESTIGATIONS ON THE THEORY OF THE | By SLATER PRICR. F.C 
PHOTOGRAPHIC PROCESS. Head of ah Chemical Department of the Birmingham Menke Technica 


By 8. E. SHEPPARD, D.Sc. (Lond. ), School, and 
851 Exhibition Scholar of University College, London, and | DOUGLAS F. TWISS, M.Sc., A.1.C., 
C. E. KENNETH MEES, D.Sc. (Lond. ). | Lecturer in Chemistry at the Birmingham Municipal Technical School. 


LONGMANS, GREEN & CO., 39 39 PATERNOSTER ROW, ‘LONDON, EB. Cc. 
New York, Bombay and Calcutta. 
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SEVENTH THOUSAND. 


By the EARL OF CROMER. 
With a Photogravure Portrait of the Author and a Map. 2 vols. Svo. 24s. net. 
F. C. SELOUS’S NEW BOOK. 
African Nature Notes and Reminiscences. 


By F. C. SELOUS, F.Z.S., Author of ‘A Hunter’s Wanderings in Africa,” ‘‘ Travel and Adventure in South-East 
Africa.” With a Foreword by President Roos&vELT and IIlustrations by E. CALDWELL. Ios. net. 


H.M.I. Some Passages in the Life of one of 


H.M. Inspectors of Schools, By E. M. SNEYD-KYNNERSLEY, formerly H.M.I. North- 
West Division. 8vo. 8s. 6d. net. 
___ Ahighly entertaining book, containing a large number of good stories told by a raconteur of exceptional ability. 


THIRD EDITION READY NEXT TUESDAY. 


The Principles of Inor rganic Chemistry. “ssrwip. 


Translated, with the Author’s sanction, by ALEX. FINDLAY, M.A., Ph.D., D.Sc., Lecturer on Physical Chemistry, 
University ‘of f Birmingham. Iilustrated. Third Edition. Medium 8v0. 18s. net. 


THIRD ENGLISH EDITION, REVISED WITH THE EIGHTH GERMAN EDITION. | 
By Dr. E. STRASBURGER, Dr. FRITZ NOLL, 
A Text-Book of Botany. Dr. H. SCHENCK, and Dr. GEORGE KARSTEN. 
Third English Edition, Revised with the Eighth German Edition by Dr. W. H. LANG. With 779 Illustrations, in 
part Coloured. Medium 8vo. 18s. net. 


Minutely revised throughout with the Eighth German Edition, this embodies such cntensive changes that the present issue 
is, in many respects, a new work. 


PROFESSOR F. 0. BOWER’S NEW BOOK. 
The Origin of a Land Flora. Bowen, sb. 
Regius Professor of Botany in the University of Glasgow. With numerous Illustrations. 8vo. 18s. net. 


The Structure of the Cotton Fibre in its 


Relation to Technical Applications. by F. H. BOWMAN, D.Sc., F.R.S.E., F.L.S., 


&e., &c. With numerous Coloured and other Illustrations. Crown 8vo. 8s. 6d. net. 
SECOND EDITION NOW READY. 


An Elementary Course of Practical Zoology. 
RY 


By the late Professor T. JEFF PaREER, ogg ry .» F.R.S., and Professor W. N. PARKER, Ph.D. Second 
Edition. With 167 Illustrations. Crown 8vo. 


Evolution of Sicmeantides Molar Teeth to and 


from the triangular type. _ By Professor HENRY FAIRFIELD OSBORN, Sc.D., LL.D., D.Sc. 
Edited by W. K. GREGORY, A.M. Illustrated. 8vo. 8s. 6d. net. 
The Basis of the New Odontography, or descriptive anatomy of the grinding teeth of mammals. 


An Introduction to the Theory of Infinite 


Series. By T. J. PA. BROMWICH, M.A., F.R.S. 8vo. 155. net. 


Woolwich Mathematical Papers for admission 
into the Royal Military Academy and the Royal Military Col- 


lege for the Years 1898-1907. Edited by E. J. BROOKSMITH, B.A., and R. M. MILNE, 
M.A. Crown 8vo. 6s. 


Advanced Arithmetic and Elementary Algebra 


and Mensuration. A Text-book for Secondary Schools and Students preparing for Public Examin. 


ations. By P. GOYEN. Crown 8vo. 3s. 62. 
The present book is a new edition, entirely re-written and re-cast, of the book formerly issued as ‘‘ Higher Arithmetic 
and Elementary Mensuration,” and now takes its place. 


Logarithmic and other Tables for Schools. 
By FRANK CASTLE, M.I.M.E, Extra Crown 8vo. Sewed, 6d. 
MACMILLAN AND CO., LTD., LONDON. 
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NOW READY. 


PHILOSOPHICAL TRANSACTIONS 


OF THE 


ROYAL SOCIETY OF LONDON. 


SERIES A. Vol. 207, with 9 Plates. Price £1 135. 6d. net. 


CONTENTS :— 


The Ionisation Produced by Hot Platinum in Different Gases. By 
0. W. Richarpson.—Second Memoir on the Compositions of Numbers. 
By Major P. A. MacManon, F.R.S.—On the Refractive Indices 
of Gaseous Potassium, Zinc, Cadmium, Mercury, Arsenic, Selenium and 
Teilurium. By C. CuTHBERTSON and E. Parr Mercatre.—On the 
Discharge of Negative Electricity from Hot Calcium and from Lime. B 
FRANK Horton.—The Gravitational Stability of the Earth. By A. E. H 
love, F.R.S.—Investigation of the Law of Burning of Modified Cordite. 
By Ma ta H. MAnsEtt.—On the Dispersion in Artificial Double Refrac- 
tion. By L. N. G. Fiton.—The Distribution of Blue-Violet Light in the 
Solar Corona on August 30, 1905, as derived from Photographs taken at 
Kalaa-es-Senam, Tunisia. . Becker.—On the Surface-Tension of 
x ~% Investigated by the Method of Jet Vibration. By P. O. PEDERSEN. 
~The Normal Weston Cadmium Cell. By F. E. Smrru.—Electrical 
Furnace Reactions under High Gaseous Pressures. By R. S. HuTTon 
and J. E. Peraver.—A New Current Weigher and a Determination of the 
Electromotive Force of the Normal Weston Cadmium Cell. By Professor 
W. E. Ayrton, F.R.S., T. Matuer, F.R.S., and F. E. Smiru.—The 
Silver Voltameter. Part I. F. E. Smitn and T. Martner, F.R.S. 
Part II. By F. E. Smitu and T. M. Lowry. 


London: HARRISON & SONS, 45 St. Martin’s Lane, W.C. 


Crown 8vo. 108 pages. soillustrations. Price 1s. 
Set of Models of Ear, 10s. 6d. 


SOUND AND RHYTHM, 
By W. EDMUNDS, M.A. (Cantab.). 


_ ‘‘ This is an admirable little book. The elements of physiological acous- 
tics are described with remarkable lucidity and accuracy, and there isa 
wealth of illustration both in the text and in the diagrams.” —Wasure. 


BAILLIERE, TINDALL & COX, 
8 Henrietta Street, Covent Garden, London, W.C. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence,’ Monthly. 
Edited by G. C. CxHampion, F.Z.S., J. E. Cotzin, F.E.S., 
W. W. Fowrsr, D.Sc., M.A.. F.L.S., G. T. Porritt, F.L.S., 
E. Saunpers, F.R.S., J. J. Warker, M.A., R.N., F.L.S., and 
Lorp WaALsINGHAM, M.A., .D., F.R.S., &c. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London; GURNEY & JACKSON (Mr. Van Voorst’s Successors), 

1 Paternoster Row. 


BIOMETRIKA 


A JOURNAL FOR THE STATISTICAL STUDY OF 
BIOLOGICAL PROBLEMS. Founded by W. F. R. 
WELDON, FRANCIS GALTON and KARL PEARSON. 
Edited, in consultation with FRANcIs GALTON and in 
Collaboration with C. B. DAvENPOoRT, W. PALIN ELDER- 
TON, W. R. MACDONELL and RAYMOND PEARL, by KARL 
PEARSON. 

Contents of Vol. VI., Part I. (March, 1908). 


I. The Probable Error of a Mean. (With 4 Diagrams in the text.) By 
Student.” 

II. Split-Hand and Split-Foot Deformities, their Types, Origin and 
Transmission. (With Plates I.—VII. and 2 Diagrams in the 
text.) By Thomas Lewis, M.D., and Dennis Embleton. 

I1I. On the Generalised Probable Error in Multiple Normal Correlation. 
(With 2 Diagrams in the text.) By Karl Pearson, F.R.S., and 
Alice Lee, D.Sc. 

IV. On Inheritance of the Deformity known as Split-Foot or Lobster- 
Claw. (With Plates VIII.—XVI.) By Karl Pearson, F.R.S. 

V. Ona Determinantal Theory of Inheritance, from Notes and Sugges- 
tions by the late W. F. R. Weldon. By K. Pearson. 

Miscellanea. (i) Some Notes on Interpolation in #-dimension Space. 
(With 8 Diagrams in the text.) By W. Palin 
Elderton. 

(ii) Note on the Relative Variability of the Sexes in Cavabus 
auratus, L. By H. G. Kribs. 

(iii) Variation in Flower-heads of Gal/ardia aristata. (With 
2 Diagrams in the text.) By W. W. Robbins. 

(iv) The Effect of Errors of Observation upon the Corre- 
lation Coefficient. By J. A. Cobb. 

(v) On Heredity in Sex. Remarks on Mr. Cobb's Note. 
By Kar! Pearson, F.R.S. 

(vi) On the Influence of Double Selection on the Variation 
and Correlation of two Characters. By Karl Pearson, 


(vii) On certain points concerning the Probable Error of the 
Standard Deviation. By Raymond Pearl. 
(viii) Addendum to Memoir: ‘‘Split-Hand and Split-Foot 
Deformities.” By Thomas Lewis. 
(ix) Ona Formula for Determining (2 +1). Editorial. 
(x) On the Inheritance of the Sex-Ratio in the Thorough- 
bred Racehorse. By David Heron. 
Notices and Bibliography. 

Biometrika appears about four times a year. A volume containing about 
500 pages, with plates and tables, is issued annually. 

The Subscription Price, payable in advance, is 30s. #e¢ per volume (post 
free) ; single numbers, tos. eZ. 

Volumes I., II., III., 1V. and V. (1902-7) complete, 30s. ze¢ per volume ; 
bound in buckram, 34s. 6d. met per volume. Index to Volumes I. to Fes 
2s. net. Subscriptions may be sent to C. F. Clay, Manager, Cambridge 
University. Press Warehouse, Fetter Lane, London, E.C., either direct or 
through any bookseller. 


BOOK BARGAINS IN ALL BRANCHES OF LITERATURE. 


New 32 pp. Catalogue of Publishers’ Remainders. Books, New—‘‘ as 

published,” not second-hand copies. at greatly reduced prices, com- 

prising works of SCIENCE, TRAVEL, BIOGRAPHY, FICTION, 

&c. Also books suitable for Presents and Prizes, and A SPECIAL 
LIST OF BOOKS DEALING WITH LONDON. 


H. J. GLAISHER, Remainder and Discount Bookseller, 
57 Wigmore Street, London, W. 


JUST PUBLISHED. Third Edition, thoroughly Revised, with much new matter, with 6 Coloured Plates and 128 Illustrations 


in the Text. 8vo. 


Price 12s. 6d. net. 


THE PRACTICAL STUDY OF MALARIA AND OTHER 


BLOOD PARASITES. 
By J. W. W. STEPHENS, M.D.Cantab., D.P.H., and S. R. CHRISTOPHERS, Capt. I.M.S. 
Including Malaria Parasites, Blackwater Fever, Hemamcebide, Hamogregarine, Piroplasmata, Trypanosomide, Spirochztz, 
Leishman-Donovan Bodies, Yellow Fever, &c. The identification, anatomy, and dissection of Mosquitoes, Ticks, Tsetse Flies, &c. 
WILLIAMS & NORGATE, 14 HENRIETTA STREET, COVENT GARDEN, LONDON, W.C. 


LEWIS’S CIRCULATING 
aa SCIENTIFIC LIBRARY. 


( MEDICAL 


Microscopy, Mining, Philosophy, Physics, Physiology, Sociology, Travels, Zoology, &c., in addition to EvERY 


( Covering the subjects of Astronomy, Biology, Botany, Chemistry, Electricity, Engineering, Geography, Geology, 


BRANCH of MEDICAL SciENCE, NEw WorkS and NEw EpitTIions being added to the Library immediately on publication, 
SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 
Full particulars, List of Recent Additions, &c., post free on application, 
THE LIBRARY READING-ROOM is open daily for the free use of all subscribers. 
L. London: H. K. LEWIS, 136 GOWER STREET, W.C. i 


Telegrams: Publicavit.” 


Agent for the Examination Papers of the University of London. 


Telephone : 10,721 Central. 
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Pulsometer 


THE 


“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only possible with 
mercury pumps are readily obtain- 
able by the ‘“‘GeryK.” Used by all 
leading scientists. Far more rapid 
than any other vacuum pump. 


Write for 
LIST F.45. 


READING: 
Works, 
Nine Elms 
Iron Works. 


Price from 
£4:15:0. 


LONDON : 
Offices & Showrooms, 
61 & 63 Queen Victoria 
Street, E.C. 


REYNOLDS & BRANSON, Ltd. 


THE “RYSTOS” DARK ROOM LAMPS 
FOR CAS OR ELECTRICITY. 


Prices from 8/6 to 21/-. 
STAND DEVELOPING 


TROUCHS. 


The “‘ Rystos” Stand Developing Trough 

for slow development of photographic plates 
or cut films in a very weak developer. 

Copper. 

each. each. each. 

To old 6 plates 43 x 3} in. 


» 12 4, 44x 3hin. 5/- 3/8 2/3 


“RYSTOS” SEQUENTIAL 
DEVELOPING BATHS. 


For Time or Stand Develop- 
ment of one or more photo- 
graphic plates or films. 
Prices, 

} plate, 3 copper baths and 

dippers, and light-tight 

box with 4 spaces, 10/6 
4-plate, ditto ditto 14/6 

Other sizes at proportionate prices. 
Special Advantages. 

(t) A single plate may be developed. 

(2) Great saving of developer. 

(3) Plates can be arranged sequentially so as to give a longer 
or shorter development as required. 


CATALOGUE of PHOTOGRAPHIC SPECIALITIES POST-FREE. 
14 Commercial Street, Leeds. 


-PASTORELL! & RAPKIN, LTD. 


4/3 3/- 2/- 


ESTAB. 
1750. 


46 HATTON GARDEN, LONDON, E.C. 


| ACTUAL; MANUFACTURERS of all kinds of Meteorological Instrument 


CONTRACTORS TO H.M. GOVT. 


STANDARD INSTRUMENTS OF ALL KINDS 


Fortin’s Barometers— Maximum Thermometers—Minimum 
Thermometers — Hygrometers—Earth Thermometers—Sun- 
shine Recorders—Rain Gauges—Self-registering Rain Gauges— 
Self-recording Rain Gauges, Barometers, Thermometers— 
Anemometers; &c., &c., ke. 
2 ILLUSTRATED PRICE LIST POST FREE. 
*,* We pay carriage and gusrentes safe delivery within U.K. on all our 
nstruments. 


SENSITIVE TO 


AINSWORTH 
BALANCES 


GRIFFIN 


KINGSWAY, LONDON, W.C. 
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THE MICHELSON INTERFEROMETER. 


Full CAN ALSO BE 
SUPPLIED 
Particulars ARRANGED AS 
on 
bal FABRY & PEROT 
application. INTERFEROMETER. 


| 
| 
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| 
| 
| 


ADAM HILGER, L.td., 75a Camden Road, London, N.W. 
i AWARDED GOLD MEDAL ST. LOUIS EXHIBITION, 1904. 
Telegraphic Address :—‘ Sphericity, London.’’ Telephone: No. 1687 North. 


ILLUSTRATED LIST “A” (1907) OF SPECTROSCOPES AND SPECTROSCOPIC APPARATUS | GRATIS ON APPLICATION, 


AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON,” 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 
Various Departments of H.M. Home, Indian, 
and Colonial Governments, many Foreign 
Governments, and the Principal Observatories, 
Universities and Colleges throughout the World. 


MANUFACTURER 


STANDARD METEOROLOGICAL 
AND SCIENTIFIC INSTRUMENTS 


OF EVERY DESCRIPTION, INCLUDING 
Air Meters, Anemometers, Barometers (Mercurial and 
Aneroid), Boiling Point Apparatus, Cathetometers, 
Clinometers, Drawing Instruments, Gauges (Gas, 


PLATES 


For Every Kind of 
Radiographic Work. 
Extremely Sensitive. 

Easy and Quick to Manipulate. 


illi Steam and Water), Hydrometers, Microscopes, Plane 
Brilliant Results. Tables, Pumps (Vacuum and Pressure), Pyrometers, 
° Rain Gauges, Range Finders, Sextants, Spectro- 

Great Density. scopes, Sphygmometers, Sunshine Recorders, 
Theodolites, Thermometers, Wind Vanes, &c., &c. 


Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


a@- Exceptional Terms to Colleges, Institutions, &c. 


Quotations submitted for Laboratory Outfits or Single 
Instruments. 


THERMOMETERS FOR STUDENT WORK A SPECIALITY. 


Delicate Half-Tones. 
Fine Detail. 
OF ALL DEALERS. 
ILFORD, Limited, Ilford, London, E. 
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MACMILLAN & C0.’S SCIENCE CLASS BOOKS. 


ADAPTED TO THE BOARD OF EDUCATION SYLLABUSES. 


I.—PRACTICAL PLANE AND SOLID GEOMETRY. 

Practical Plane and Solid Geometry for Elementary Students. 
By J. HARRISON, M.I.M.E. 2s. 6d. 

Practical Plane and Solid Geometry for Advanced Students. 
By J. HARRISON, M.Inst.M.E., &c., and G. A. 
BAXANDALL. 4s. 6d. 

7 Drawing and Design. By J. H. SPANTON. 
2s. 6d. 

II.—MACHINE CONSTRUCTION AND DRAWING. 

Machine Construction and Drawing. By F. CASTLE, 
M.I.M.E. 45. 6d. 

III.—BUILDING CONSTRUCTION.. 

Build Construction for Beginners. By J. W. RILEY, 
Rochdale Technical School. 2s. 6d.. 

A Manual of Carpentry and Joinery. By J. W. RILEY. 
With 923 Illustrations. 6s. net. 

V.—MATHEMATICS. 

An Elementary Course of Mathematics. Comprising Arith- 
metic, Algebra, and Euclid. By H. S. HALL, M.A., and 
F. H. STEVENS, M.A. 2s. 6a. 

An Elementary Course of Mathematics. Comprising Arith- 
metic, Algebra, and Geometry. By H. S. HALL, M.A., and 
F. H. STEVENS, M.A. 2s. 6d. 

Graduated Test Papers in Elementary Mathematics. By 
Rev. WALTER J. WOOD, M.A. 1s. 


Mathematical Tables for Ready Reference. 
FRANK CASTLE, M.I.M.E. Sewed. 2d. 

Practical Mathematics for Beginners. By 
2s. 6d. Key, 5s. net. 

Elementary Practical Mathematics for Technical Students. 


By F. CASTLE, | 


Compiled by 


By F. CASTLE, M.I.M.E. 3s. 6d. 
A Manual of Practical Mathematics. 
M.I.M.E. 6s. 


VI.—THEORETICAL MECHANICS. 


Elementary Mechanics of Solids. By W. T. A. EMTAGE, 


M.A. 2s. 6d. 
Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6a. 
Mechanics for Beginners. By Rev. J. B. LOCK, M.A. 

Part I. Mechanics and Solids. 2s. 


Hydrostatics Pry Beginners. Ry F. Ww. SANDERSON, 
2s. 6d. 


M.A, 
VII.—APPLIED MECHANICS. 
Applied Mechanics for Beginners. By J. 
Wh.Sc. 2s. 6d. 
Lessons in Applied Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., and J. H. SLADE. 53s. 6d. 
VIII.—SOUND, LIGHT, AND HEAT, AND 
ELEMENTARY PHYSICS. 
Elementary Lessons in Heat, Light, and Sound. By D. E. 
JONES, B.Sc. 2s. 6d. 
Lessons in Heat and Light. By D. E. JONES, B.Sc. 335. 6a. 
Light for Students. By EDWIN EDSER. 6s. 
Practical Exercises in Light. By R. S. CLAY, D.Sc. 2s. 6d. 
Heat for Advanced Students. By E. EDSER, A.R.C.Sc. 4s. 6d. 
— Exercises in Heat. By E. S. A. ROBSON, M.Sc. 
2s. 6d. 

Elementary Physics. By BALFOUR STEWART, F.R.S. 
New Edition, thoroughly Revised. 45. 6d. Questions, 2s. 
IX.—MAGNETISM AND ELECTRICITY. 
Magnetism and Electricity for Beginners. By H. E. 

ADLEY, B.Sc. (Lond.). 2s. 6d. 
Magnetism and Electricity for Students. By H. E. 
HADLEY, B.Sc. 6s. 
Practical Exercises in Magnetism and Electricity. By H. E. 
HADLEY, B.Sc. 2s. 6d. 
By F. W. SAN- 


Electricity and Magnetism for Beginners. 
Lessons in Electricity and Magnetism. By 


DERSON, M.A. 2s. 6d. 
Prof. SILVANUS P. THOMPSON, F.R.S. 45. 6a. 
X. & XI.—CHEMISTRY. 
Chemistry for Beginners. By Sir HENRY ROSCOE, 
F.R.S., assisted by J. LUNT, B.Sc. 2s. 6d. 
The Elements of Chemistry. By Prof. IRA REMSEN. 2s. 6d. 
a Chemistry for Advanced Students. By Sir H. E. 
ROSCOE, F.R.S., and Dr. A. HARDEN. 4s. 6a. 


MACMILLAN AND 


| Chemical Arithmetic. 


| The Junior Course of Practical Chemistry. 


F. CASTLE. | 


DUNCAN, 


X. & XI.—CHEMISTRY—continued. 
Chemical Problems. By Dr. T. E. THORPE, C.B., FL S, 


With Key, 2s. 
By S. LUPTON, M.A. With 1200 
Problems, 45. 6d. 
Introductory Chemistry for Intermediate Schools. 
JONES, B.Sc. 2s. 
Practical Exercises in Chemistry. By G. C. DONINGTO \, 
M.A, 2s. 6d. 
Chemistry for Organised Schools of Science. By S. PARRIS |, 
B.Sc., A.R.C.S. (Lond.). 2s. 6d. 


By L. 


| Practical Inorganic Chemistry. By G. S. TURPIN, M..., 


D.Sc. 2s. 6d. 


| Practical Inorganic Chemistry for Advanced Students. 


2s. 6d. 


CHAPMAN 
By F. JONE., 


JONES, F.I.C., F.C.S 
F.C.S. 2s. 6d. 

Elements of Quantitative Analysis. By G. H. BAILF , 
D.Sc., Ph.D. 45. 6a. 

Tables for Qualitative Chemical Analysis arranged for tic 
use of Students. By A. LIVERSIDGE, M.A., LLI., 
F.R.S. 45. 6d. net. 

Lessons in Organic Chemistry. By G. S. TURPIN, M.A, 
D.Sc. 2s. 6d. 

Theoretical Organic Chemistry. By J. B. COHEN, Ph.D. 6». 

Organic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 


| Practical Organic Chemistry for Advanced Students. [iy 


JULIUS B. COHEN, Ph.D. 3s. 6d. 
XII.—GEOLOGY. 
Geology for Beginners. By W.W. WATTS, M.A... F.G.S. 25.60. 
XIV.—HUMAN PHYSIOLOGY. 
Physiology for Beginners. By the late Sir MICHAEL 
FOSTER, K.C.B., and Dr. L. E. SHORE. 2s. 6d. 
Lessons in Elementary Physiology. By the Right Hon. 
T. H. HUXLEY, F.R.S. 4s. 6d. Questions. Is. 6d. 
XV.—GENERAL BIOLOGY. 
An Introduction to Nature-Study. By ERNEST STEN. 
HOUSE, B.Sc. Illustrated. 35. 6d. 
XVI.—ZOOLOGY. 


| A Manual of Zoology. By T. JEFFERY PARKER, D.Sc., 


F.R.S., and W. A. HASWELL, M.A., D.Sc. 10s. 62. 


XVII.—BOTANY. 
Botany for Beginners. By ERNEST EVANS. 2s. 6d. 
Practical Botany for Beginners. By F. O. BOWER, Sc.D., 
F.R.S., and D. T. GWYNNE-VAUGHAN, M.A. 3s. 6d. 
XVIII.—PRINCIPLES OF MINING. 
The Principles and Practice of Coal Mining. By JAMES 
TONGE, M.I.M.E., F.G.S. 55. net. 
XIX.—METALLURGY. 
A Text-Book of Elementary Metallurgy. By A. H. HIORNS, 
35. Questions. Is. 
XXII.—STEAM. 
The Steam Engine and Gas and Oil Engines. By JOIN 
PERRY, F.K.S. 3rd Impression. 7s. 6d. net. 
Steam and other Engines. By J. DUNCAN, Wh.-Fx., 
A.M.I.Mech.E. 5s. 
XXIII.—PHYSIOGRAPHY. 
Physiography for Beginners. By A. T. SIMMONS, B.Sc. 2s. (7. 
‘Experimental Science (Section I. Physiography). By 
R. A. GREGORY and A. T. SIMMONS, B.Sc. 2s. 67. 
Physiography for Advanced Students. By A. T. SIMMONS, 
B.Sc. 45. 6d. 
Elementary Lessons in Astronomy. By Sir NORMAN 
LOCKYER, K.C.B. 55. 6d. 


XXIV.—AGRICULTURAL SCIENCE AND RURAL 
ECONOMY. 


Elementary Lessons in the Science of Agricultural Practi °. 

By H. TANNER, F.C.S. 3s. 6d. ; 
XXV.—HYGIENE. 

Hygiene for Beginners. By E. S. REYNOLDS,M.D. 2s. 7. 

Hygiene for Students. ByE. F. WILLOUGHBY, M.B. 45. ?. 
XVI.—ELEMENTARY SCIENCE OF COMMON LI! ©. 

Science of Common Life. By A. T. SIMMONS, B.Sc., 4 
E. STENHOUSE, B.Sc. 2s. 6d. 


CO., LTD., LONDON. 
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FLATTERS GARNETT, 


Makers of Lantern and Microscopical Slides, 


43 DEANSGATE, MANCHESTER. 
ABORATORIES & WORKS— CHURCH ROAD, LONGSICHT, MANCHESTER. 


NATURE STUDY 
BOXES 


for Botanical Work, 
&c., as originally 
designed by us 
for Manchester 
Grammar School. 
As figured, 3s. 6d.; 
by post, 3s. 9d. ; as 
above, but with 
fine-pointed _scis- 
sors and triple 
lens, post free, 6s. 


L.ssecting Instruments and Nature Study of all kinds. 


MICROSCOPY. 


OBJECTIVES.—A new series; very large N.A., giving great brilliancy 

of image and definition, flat field with wonderful depth of focus. Corrected 

for P iotography. Serious workers who can judge a lens should see them. 

MARINE SLIDES, &c.—Quite unique. 
those who have purchased. 

Diatoms, Rocks, Insects and parts, Botanical. 


Lists free. 


Second-Hand List, Microscopes and all accessories, free. 
ARKE & PAGE, 
104 LEADENHALL STREET, LONDON. 


SECOND-HAND TELESCOPES. 

4h” Wray, stand, slow motion, 3” Student, mahogany 
eyepieces, complete, £30. finder, 3 eyepieces, £10. 
r Wray, altaz. stand, eyepieces, 2}” Dollond, brass pillar and claw, 
* g05 nder, &c., £8 10s. 
3h” Cooke, tripod stand, finder, 2h” Negretti, claw, 2 powers, £4, 
eyepieces, £20. Many others, all sizes and makers. 

Also Portable and Naval Telescopes, Prism Binoculars, 

Microscopes, &e. 


SCIENTIFIC INSTRUMENTS BOUGHT, EXCHANGED AND REPAIRED. 


A. CLARKSON & CO., 63 Farringdon Road, London. 


BIRKBECK BANK 


ESTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C 


93 PER CENT. INTEREST 
allowed on Deposit Accounts. 
9 PER CENT. INTEREST 


on Drawing Accounts with Cheque Book. 
All general Banking Business transacted. 
ALMANACK, with full ‘particulars, POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


MINERALOGY, GEOLOGY & PETROLOGY. 


Single Specimens and Collections 
for Prospectors, Teachers and Students. 

Roek Sections, Well-cut. Fossils from all Formations. 

Metallic Ores from all Parts. Minerals for Chemical Purposes. 
LISTS FREE from— 

JAMES R. GREGORY & CO., Mineralogists, 
139 FULHAM ROAD, SOUTH KENSINGTON, S.W. 

lelephone No. 2841 Western. Tel. Add., ‘‘ Meteorites,’ London. 


stand, 


INATURAL HISIOR 
SPECIMENS 


Insects. Birds’ Eggs. Skins. 
Objects for Nature Study. 


CABINETS & APPARATUS 


manufactured for all branches of Natural 
istory. 


Specimens preserved and mounted by 
rst-class workmen. 


Full catalogue post free. 
36 STRAND, LONDON, W.-C. 


| WATKINS<DONGAST 


Metallic 


Minerals, Rocks, Fossils, 


| Ores, Rough Precious Stones, &c. 


You should make enquiries of | 


A Large Assortment from all parts of the world always on view, and at 
all prices. Inspection invited. 


Crude Mineral for Chemistry Students and Technical Schools. 
Single Crystals and Teaching Specimens in Great Variety. 


RICHARDS’ SHOW ROOMS, 
3 Beauchamp Place, age | South Kensington, 
ondon 


MINERALS. 


British and Foreign. 
A LARGE STOCK OF CHOICE SPECIMENS. 
LOOSE CRYSTALS A SPECIALITY. 
SAMPLES FOR STUDENTS, from 2/6 doz. 


Collections for Prospectors, Students, Technical Schools, &c., &c. 


Catalogues of Specimens and Appar atus post free. 


THOMAS D. RUSSELL, 
11 JOHN STREET, THEOBALD’S ROAD, LONDON, W.C. 


Ten minutes’ walk from Chancery Lane ‘‘ Tube” Station, Holborn. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 


pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, nice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

THE DIRECTOR. 


Cor: munications to the Editor. 
SUBSCRIPTIONS TO “ NATURE.” 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; 
The telegraphic address of NATURE is ‘‘ PHusIS,’’ LONDON. 


Biological Laboratory, Plymouth. 
Editorial 


Telephone—GERRARD, 8830. 
CHARGES FOR ADVERTISEMENTS. 
s. d. 


& s. d.| Toatt Praces Aproap:— £ 
18 0 Yearly 


& 
*Three Lines in Column 0 3 6 Quarter Page, or aod 
014 6| Half-yearly . 


ne Sixteenth Page,orEight 
0 7 6|  Quarterl | One Eighth or Halfa Page, or a Col. 
Column. 018 6. Whole Page 
(A charge of 6d. is made for changing Scotch and Irish Cheques). * The first line hile’ in heavy type is charged for as Two Lines. 
Cloth Cases for binding ‘‘ Nature” are issued at 1s. 6d. each, and can be sent post free for 1s. 9d. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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LEITZ MICROTOMES. 


Hand Microtome, 
cunsisting of iron slide-like 
frame which is attached to a 
table by strong screw clamp. 
The frame is fitted on top 
with two glass strips which 
serve as guides for the knife. 
The object stage moves at 
right angles to this within a 
V-track, and is raised and 
lowered by micrometer screw. 
Each division conforms to an 
elevation of the object of 

mm. 


Price 10s. Knife 3s. 
SIMPLE MICROTOMES fré from 15s. each. 


The following Catalogues may be had post free :— 


(1) Microscopes and Accessories; (2) Microtomes ; 
(3) (4) Projection 
Apparatus ; (5) Photographic Objectives & Cameras. 


Agents in London and University Centres throughout 
the United Kingdom. 


THE HERBERT SMITH 


REFRAGTOMETER 


(No. 2 Model) 
The scale gives the refractive indices without calculatio. 
to the second place of decimals, and by estimation {» 
| 
| 


| the third, and the instrument will accommodate an, 
faceted stone, however large its size. 


| The Herbert Smith Refractometer, i in case, ia 


with accessories and exp y pamp 6 0 


Pamphlet on the Refractometer and its use giiainte for th 

Discrimination of faceted Gem-Stones, which contains complete 

tables of the physical characters of the Gem-Species and Index 

to their varieties also the Refractive Index of various liquids, 
by Dr. Herbert Smith, post free, 2/6 


Descriptive Circular post free. 


J. H. STEWARD, 


Optician and Scientific Instrument Maker, 


406 & 457 Strand, London. 


ESTABLISHED 1852. 


With &S ONS Ss» British made 


guarantee. 
Combine all those excellences of constructional detail and perfect workmanship which give 
working efficiency for a lifetime. 

Two important features, embodied in the Watson Microscopes :— 

All the working parts are fitted with provision for compensating for wear and tear, under the control of the user. 

Their Fine Adjustment. The ‘‘ Standard Lever” is not only the most accurate, precise and conveniently placed, but the 
ratios of weight and movement are so minimised that the ¢iznnest cover-glass is not cracked if the objective be broug/it 
into contact with it while the Fine Adjustment is being operated. It is, therefore, a SAFETY FINE ADJUSTMENT. 

Watson’s New 1/6th inch Objective N.A., 0°74 (Semi-Apochromatic), has the remarkably long ce distance of ONE 

MILLIMETRE, rendering it invaluable for blood work, examining oorreet and all deep objects... “ Price 3O/- 


22 
Different Models 
to select from. 
Prices from 
37/6 upwards. 


For full particulars of the above send for Watson's 175-page Illustrated C: gue of Microscopes, post free on application. 
Ww. WATSON & SONS, Ltd. (Established 1837), 313 HIGH HOLBORN, LONDON, W.C. 
Opticians to H.M. Government, the Admiralty, War Office, India Office, Colonial and many Foreign Governments. 


Branches ane | 16 Forrest Road, EDINBURGH; 2 Easy Row, BIRMINGHAM ; Works: 
Depots {78 Swanston Street, MELBOURNE, AUSTRALIA. HIGH BARNET, Herts. 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of* any THE ADON (REGISTERED) Mounted in Aluminium. 
small lens without disturbing . 


plates or films which may be 


Can be used alone for. higher Casey 3 10 O nett. 


magnification or larger plates. . 
— ILLUSTRATED BOOKLET with 
An excellent lens for all Specimens of Work 
artistic photography. PATENT. FREE. 
J. H. DALLMEYER, Ltd., Denzil Road, Neasden, London, N.W. 


Show Rooms :—25 NEWMAN STREET, w. 
MAKERS OF THE CELEBRATED DALLMEYER PORTRAIT LENSES. 


Printed by RicHarp Cray anp Sons, LimiTED, at 12 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmiti.- 
AND a. Limirep, at St. Martin's Street, London, W.C., and Tue MACMILLAN Company, 66 Fifth Avenue, New York.—Taurspay, April 23, 1908 


Measures 3} ins. long, 1} ins. 
diameter, weighs 4} ounces. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘*To the solid ground 
Of Nature trusts the mind which builds for aye.’-—Worpswortn. 


No. 2009, VOL. 77] 


THURSDAY, APRIL 30, 


1908 [Price SIxPENCE 


__Resistered asa at the General Post Office.) 


STATIC MACHINES 


for J and Work. 


ILLUSTRATED CATALOGUE POST FREE. 
Opticians to THE KING and H.R.H. THE PRINCE OF WALES. 


NEWTON & CO., Makers, 7 FLEET ST., LONDON. 


[All Rights are Reserved. 
The RYSTOS ” 
Dark Room Lamps 


FOR 
GAS and ELECTRICITY. 


No. 1. Electric Lamp, as 
g-, with switch for ruby 

and white light, flexible 
cord and plug, price com- 
plete, 18/6. 

No. 2. Electric Lamp 
(new design), with vertical 
front. Dimensions, 11} 
ins. high, 7} ins. wide. 
Complete, £1 1/- 

No. 1. Gas Lamp, with 
bye-pass tap for ruby and 
white light. Dimensions, 
11} by 73 ins., 12/6. 

No. 2. Ditto, ditto, Dimensions, 124 by 8} 
ins., 17/6. 


No. 3. Ditto, _ vertical front. Dimensions, 
84 by sti ins, 
Lllustré rue (10 104 pa ges), ost Free. 
=e REYNOLDS & BRANSON, Ltd., 
14 Commercial Street, Leeds. 


The RUBENS 


LINEAR 
THERMOPILE 


Couples of fine wire with very 
small thermal capacity. 


Available for delicate lecture 
demonstrations requiring instant 
return to zero and for sessching 
the heat spectrum. 


See Nature Notes, March 12, 1908, 
448 

“The Rubens thermopile, when its 
heat capacity is diminished . . . is as ‘ 
sensitive as a bolometer, and. is to be 
tecommended for the measurement of 
very weak radiation on account of its 
greater steadiness.” 


JOHN J. GRIFFIN & SONS, LT. 


KINGSWAY, W.C. 


NEGRETTI & ZAMBRA’S 
HORTICULTURAL 
HYGROMETER. 


A simple .instrument showing, 
without the use of the hygro- 
metrical tables, whether the dew 
point is above or below freezing. 


Price 1 0O 


Full ideation sent post free on 
application : 


NEGRETTI & ZAMBRA, 


388 HOLBORN VIADUCT. 
BRANCHES: 
45 CORNHILL and 122 REGENT ST., 
LONDON, 


r th 
dlete 
| 
| | 
by 
SS — 
“WSS 
— 
ouglit 
ONE 
v.C. fif 
Pts. | | | 
| 
| 
ns. 
3 
th | | | 
_ 
Ra 
— — ORY 
[LL 
e 


NATURE 


[APRIL 30, 1908 


UNIVERSITY OF LONDON. 

The following Courses of Lectures will be delivered :— 

1. Under the CHADWICK BENEFACTION a Course of Four Lec- 
tures on “THE ENGINEERING Aspect oF RECENT ADVANCES IN 
CoNNEXION wiTH SEWERING” will be given at the University, South 
Kensington, by Mr. D. SCOTT-MONCRIEFF, at 5 p.m. on 
Thursdays, beginning on May 7. 

2. ADVANCED LECTURES IN BOTANY.—A Course of an 
Lectures on Fossin Ferns AND ALLIED SEED PLants” will be 
at University College, Gower Street, by Dr. D. H. SCOTT, M.A., L a. 
F.R.S., at 4 p.m. on Wednesdays, beginning on May 6. 

3. ADVANCED LECTURES IN GEOLOGY.—A Course of Three 
Lacumees on ‘‘THe THAMES AND Irs TRIBUTARIES” will be given at 

College, Strand, by H. G. SEELEY, F.R.S., at 5 p.m. 

ridays, beginning ‘on May 8; and a Course of Four Lectures on 
Recent ADVANCES IN THE DETERMINATION OF MINERALS BY 
Optica, Meruovs,” by Dr. J. W. EVANS; D.Sc., LL.B., in the 
Imperial College of Science and Technology, South Kensington, at 4.30 
p-m. on Mondays and Fridays, beginning on June 15. 

4. ADVANCED LECTURES IN PHYSIOLOGY.—A Course of 
Eight Lectures on ‘‘ CHOLESTEROL AND LECITHIN: FROM THE CHEMICAL 
AND Puysio.ocicaL STANDpoINnTs ” will be given at the Physiological 
Laboratory, University of London, South Kensington, by Mr. J. A. 
GARDNER, M.A., at 5 p.m. on Tuesdays, beginning on May s. 

5. ADVANCED LECTURES IN PROTOZOOLOGY.—A Course 
of Twelve Lectures on “ Ha:MOFLAGELLATES AND ALLIED ORGANISMS ” 
will be given at the Lister Institute, Chelsea, by Professor E. A. 
MINCHIN, University Professor of Protozoology, at 5 p.m. on Tuesdays 
and Fridays in May and June, beginning on May 5s. 

6. ADVANCED LECTURES IN ZOOLOGY.—A Course of Three 
Lectures on “Tue Earty DeveLopmMent OF MammMatia ” will be given 
in the ee Lecture Theatre, University College, Gower Street, by 
Professor J. P. HILL, D.Sc., at 5 p.m. on Mondays, beginning on May 11. 

Admission to these Lectures is free. For Courses 1, 2, 3, 5, and 6 no 
tickets are required. For Course 4 tickets may be obtained from the 


undersigned. 
P. J. HARTOG, Academic Registrar. 


LONDON MATRICULATION. 


MORNING, AFTERNOON, AND EVENING CLASSES 
FOR THE 
MATRICULATION, PRELIM. SCI. (M.B.), 
INTER. ARTS AND SCIENCE, B.A. AND B.Sc. 
EXAMINATIONS OF LONDON UNIVERSITY 
ARE HELD AT 


UNIVERSITY TUTORIAL COLLECE. 


Annually for the last Eight Years, about 300 
Students of University Tutorial College have 
passed London University Examinations, 


Prospectus and guide may be had post free from the 
PRINCIPAL, University Tutorial College, 32 Red Lion Square, 
Holborn, W.C. 


NORTHAMPTON POLYTECHNIC INSTITUTE. 
ST. JOHN STREET, LONDON, E.C. 
WIRELESS TELEGRAPHY AND TELEPHONY. 


A special Advanced COURSE of SIX LECTURES, followed by Practi- 
cal Demonstrations, on Wireless bene hy and Telephony will be given 
on MONDAY EVENINGS at 7 p.m Gannensne MONDAY, MAY 4, 


1908. 
Lecturer: Dr. J. ERSKINE MURRAY, M.1,E.E 


For further particulars of these Classes, and details of all the work of the 
‘* Northampton,” application should be made at the Office or in writing to 


R. MULLINEUX WALMSLEY, D.Sc , Principal. 


ROYAL COLLEGE OF SURGEONS 
IN IRELAND. 
POST-GRADUATE COURSES, 1908. 


These Courses are conducted by all the General and Special Hospitals in 
Dublin, and are held twice a year in June and September. 

The FIRST COURSE for 1908 will begin on MONDAY, JUNE 3, 
and end on JUNE 30. The SECOND COURSE will begin on SEP- 
TEMBER 21, and end on OCTOBER 13. Fee, Five Guineas. 

Further information can be obtained from, and all applications are to be 
addressed to, Professor Fraser, Royal College of Surgeons, Dublin. 


NORTHERN POLYTECHNIC INSTITU'E, 
HOLLOWAY, LONDON, N. 

Close to Holloway Stn. (G.N.R.), Highbury Stn. (N.L.R.) 

Holloway Rd. Stn.(B. & P. Tube), & Highbury Stn. (G.N.’ Pube}" 


LONDON UNIVERSITY SCIENCE AND ENGINEER! 
DEGREES. 


Day and Evening Courses in the above under recognised teachers | — 


MATHEMATICS, BOTANY, 
PHYSICS, GEOLOGY, 
CHEMISTRY, ENGINEERI'c. 


Separate Laboratoriesfor Elementary, Advanced and Honours stuc «ats, 
exceptionally large and well equipped. 


RESEARCH. 


Special arrangements for students undertaking research during vaca\ ons, 
Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Princi; 


COUNTY OF LONDON. 


L.C.C. PADDINGTON TECHNICAL INSTITUTE, 
SALTRAM CRESCENT, W. 


Principat— A. G. COOKE, M.A. 


CHEMICAL DEPARTMENT. 


Summer Term—April 27 to July 8, 1908. 
Head of Department—H. Reynolds, B. Sc., Ph.D. 
Lecturer—W. Maitland, D.Sc. 


CHEMISTRY OF PHOTOGRAPHIC PROCESSES. 


A course of Ten Lectures will be given by Dr. Maitland. 
The Chemical Laboratory will be open on Mondays, Tuesdays, and 
Wednesdays, from 7 to 9.30 p.m. IME, 


G. L. GOM 
Clerk of the London County Council. 
Education Offices, 
Victoria Embankment, W.C. 


April 21, 1908. 


BACTERIOLOGY AND PATHOLOGY. 
KING’S COLLEGE, LONDON. 


Professor HEWLETT and Dr. TAYLOR. 


The Laboratories are open daily for Instruction and Research in Path- 
ology, Bacteriology and Public Health. Special Courses have been 
arranged suited to the requirements of Chemists, Pharmacists and ot! 
and for the Examinations of the Institute of Chemistry. 

For particulars, apply to Professor HEWLETT, or to the SECRETARY 


UNIVERSITY OF MANCHESTER. 


GARTSIDE SCHOLARSHIPS OF COMMERCE 
AND INDUSTRIES. 


Candidates must be of British Nationality, and over the age of 1) and 
under the age of 23 at the date of election. The Scholarships, three of 
which may be awarded in June, will be tenable for two years, and of the 
value of £80 the first year (which must be spent at the by agp ong te and 
from £150 to £250 the second year (which must be spent in the stu 
subjects bearing on Commerce in the United States, Germany, or «ther 
country or countries approved by the electors). 

Candidates must send in their applications, together with testimonials of 
good character and record of previous training. on or before June 1 (0 the 
REGISTRAR, from whom further particulars can be obtained. 


DEVON COUNTY COUNCIL. 


ASSISTANT TO THE COUNTY INSTRUCTOR IN AO! 
CULTURE AND AGRICULTURAL ANALYST. 


The Agricultural Committee invite applications for the above ap)vint- 
ment. Candidates must be able to perform analyses of Fertilizer. and 
Feeding Stuffs. Salary, £150 per annum, with necessary tra. lling 
expenses. 

For Application Form and full particulars apply to the Secks any, 
County Education Office, Exeter, to whom applications must be se"! 
later than Saturday, May 16, 1908. 


April 21, 1908. 


MADAME AUBERT’S ENGLISH 
FOREIGN GOVERNESS and SCHOOL AGENCY (Es: 
133 Regent Street, London, W.—Resident and Daily Gov: 
(Finishing, Junior, Nursery), Lady Professors of Languag« 
Music and Singing, Elocution, &c., Companions, Secretaries 
duced, Schools recommended, and all information gratis on re 
requirements. 
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BIRKBECK COLLEGE 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 
Courses of Study under Recognised Teachers of the University of 
London for Degrees in Science and in ae 
A. McKenzie, Ph.D., D.Sc., 
Chemistry H. Wren, Ph.D., M.A., Bsc 
A. GrirFitus, D.Sc. ; D. Owen, B.A., B.Sc. ; 
B. W. Crack, B.Sc. 
W. Untuank, B.A., B.Sc. 

Evans, D.Sc. ; A. "M. Daviess, D.Sc. 
. H. Smart, M.A.; C. V. Coates, M.A. 
. A. Wricut, M.A. ; G. S. Rosertson, M.A. 
. H. Losppan, M.A. 
WESTLAKE, B.A. 
. E. Kastner, B.és.L. 
MiLner-Barry, M.A. 
Geography ... . G. CutsHoim, M.A., B.Sc. 
History SECCOMBE, M.A. 
Logic \. ARMITAGE-Sm1TH, M.A., D.Lit. 
Economics G. C. Rankin, M.A. 


Assaying. Metallurgy. Mining. G. Partcin, A.R.S.M. 


HERIOT WATT COLLEGE, 
EDINBURGH. 
PHYSICS DEPARTMENT. 

Applications are invited for the post of ASSISTANT PROFESSOR of 
VHYSICS. Salary, £225 per annum. 

The successful candidate will be seauioed to enter on his duties on 
September 1. 

For details of the duties apply to the Principat of the College, with 
vhom applications, giving full particulars of training and experience, and 
accompanied by recent testimonials, must be lodged not later than May 23. 

Edinburgh, 

April 28, 1908. 


Physics 

Sotany ... 

Zoology 

neology 

Mathematics 

Classics 

English Literature 
” 

French . 

German. 


TO MUSEUMS. 
Appointment as CURATOR or ASSISTANT DIRECTOR required by 
a Gentleman at home or abroad with over 13 years’ home and colonial 
museum experience. Expert Osteologist, Taxidermist, &c., &c., fully 
qualified in all branches of museum work. Highest references.—Apply to 
CuRATOR, c/o NATURE. 


TO MUSEUMS, &c. 


COLEOPTERIST, Gentleman (39) seeks employment as, in Museum 
or otherwise. 


Please address : R. N. O., 7 Whimple Street. Plymouth. 


Biologist Wanted by November or beginning 
of December next for expedition to the Upper Orinoko, Venezuela. 
Period, 4 to 5 months. Address: Rev. ‘I’. A. BEN DRAT, M.S., 
Constableville, Lewis Co., N.Y., U.S.A 


On account of the expansion of business, 
a firm of technical chemists can find room for a new partner able to 
introduce capital to the amount of £5,000. It is advisable that the 
applicant should hold a good University degree, and preference would 
be given to a Fellow or Associate of the Institute of Chemistry. 
Address (letters only), ‘‘ Box 896,"’ c/o Messrs. R. F. Wuire & Son, 
General Advertising Agents, 73 Fleet Street, E.C. 


RADIUM BROMIDE. 


Units. z Price per 

By means of these instru- 
ments Radium can be ap- 
plied to external surfaces of 
the body. ‘I he whole of the 
“alpha” rays (95%) are 
brought into direct con- 
tact, together with ‘‘ beta” 
and “gamma” rays. A 
small quantity of Radium 
applied with the-e applica- 
tors has greater effect than 
a large quantity in a glass 
tube, vulcanite, or alumi- 
nium cell. 


I gramme 


Full particulars on 
application. 


Supplied in sealed glass tubes or in brass 


Prices according to activity 
of Radium and quantity 
supplied « on coating. 

We supply Spinthariscopes, Electroscopes, Pitchblende, Wille- 

mite, Sereens, and everything appertaining to the study of 

Radio-activity. 


ARMBRECHT, NELSON & CO., Scientific Chemists, 


71 & 73 Duke Street, Grosvenor Square, London, W. 


bound ebonite cell with mica window. 


Partner Wanted for established Scientific 
Apparatus and Chemical Business with about £500 capital. One with 
some _ knowledge of business preferred. Every investigation. Apply 
‘*X,” Nature Office, St. Martin's Street, London, W.C. 


MODELS OF CETACEANS. 


A series of reduced models (Scale: one inch to one foot) repre- 
senting 17 species. Accurately modelled and coloured. 


wing to their great size, many members of this order cannot be 


exhibited, so that this series should meet with approval. The 17 
models require but little space, while they afford an exactly com- 
parative illustration of the size, form, and colouration of the different 
species. Write for List. 


ROBERT BROGDEN, 28 Colville Square, London, W. 


JOURNAL OF ECONOMIC BIOLOGY. 


Edited by WALTER E. COLLINGE, M.Sc., F.L.S., F.E.S., 
with the co-operation of 
Prof. A. H. R. BuLLErR, D.Sc. ; Prof. Gzo. H. CARPENTER, 
B.Sc., M R.I.A. ; ROBERT NEwsTEAD, A.L.S., F.E.S. ; and 
A. E. SHIPLEY, M.A., F.R.S. 


Vol. Ill., Part 1, now ready. 
CONTENTS : 
The Biology of Polystictus versicolor (Fries). (With plates i. 
and ii.) By S. Bay.iss, M.Sc. (Birm.) 
Reviews and Current Literature. 


The price of Vols. 7. and 11. has been advanced to £1 
The prepeia subscription to Vol. III. is 168. 


Ts, each. 


London: DULAU & co., 37 Soho Square, W. 


‘DEVIL'S TOUCH-STONE’ 


(An alloy of cerium, lanthanum, and other 
rare earth metals, with about 30 % of iron). 


No. 1.—Cerium Alloy. No. 2,—Lanthanum alloy. 
No. 3.—Alloy of various other rare-earth metals. 


When the stone is held between thumb and forefinger, 
and rubbed with the sharp edge of a triangular-shaped 
file, a veritable stream of highly luminous sparks, often 


5 or 6 inches long, is emitted. 
With No. 1.—A fine stream of sparks and stars. 
»» No. 2.—A flash with large sparks. _ 
» No. 3.—A splash of fire and rich stream of stars, 


Price (netuting) 2/9 5/9 10/9 
Post Free in the United Kingdom, 


ARMBRECHT, NELSON & CO., 


Scientific Chemists, 
71 & 73 DUKE ST., GROSVENOR SQ., LONDON, W. 
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FREE TRIAL BEFORE PURCHASE. 


WHAT IS 


Staleys “Euryplan 


One of the finest Anastigmat Lenses made, at 
about half usual price. 


see Kew Certificates: tighest Marks. 


THEY ARE THE LENSES FOR PERFECT 
WORK OF EVERY DESCRIPTION. 


f 4°5. f/5°6. f/6'5. f/6'8. 


MAY BE OBTAINED THROUGHOUT THE WORLD. 


Enclose penny stamp for New Price List of these Patented 
Lenses, also Patent Lens Hood, Reflex Cameras, 
Staley- Wheeler Telephoto Lens, ete., etc. 


Sole Agents for Steinheil & Sohne’s (Munich) 
celebrated Orthostigmat Lenses. 


A. E. STALEY & Co., 19, Thavies Inn, 
Lens Specialists & Manufacturers, Holborn Circus, 
London, E.C. 


Contractors to H.M. Government. 


NEW METALLURGICAL MICROSCOPE. 


Designed 
Professor HERBERT JACKSON, 
King’s College, London, 


and 
BERTRAM BLOUNT, Esq., F.I.C. 


This Instrument possesses 


SEVERAL ENTIRELY NEW FEATURES 
not hitherto embodied in Microscopes con- 
structed for the examination of metals and 

other opaque substances. 


Price - £12 12 0 


Descriptive Circular Free on Application. 


JAS. SWIFT & SON, 


University Optical Works, 


81 TOTTENHAM COURT ROAD, 
LONDON, W. 


‘SECOND-HAND DEPARTMENT. 
APRIL ISSUE OF LIST consisting of over 1,200 items of 
9 the approximate value of £5,250, 
including the following Astronomical Telescopes :— 
Refeactors, Mounts), 10” £550, 64” £220, 4” £30, 
34 £30, 3)” £30. Refractors (Ait- Azimuth Mounts), 5” £65, 
£35, £30, 23” £12, 24" £ 10s.—Refiectors,6}” £12 10s., 
£15, 34” £5 5s., 24 Freeon Application. 


_C. BAKER, 244 High Holborn, London. 


BIRKBECK BANK 


BLISHED 
SOUTHAMPTON BUILDINGS: HIGH HOLBORN, w.c. 

23 PER CENT. INTEREST 

allowed on Deposit Accounts. 
PER CENT. INTEREST 
on ee Accounts with Cheque Book. 
All ken anking Business transacted. 
ALMANACK, with full particulars, POST FREE. 
Cc. F. RAVENSCROFT, Secretary. 


THE “MEKER” BURNER | 


(PATENTED) 
IS BY FAR THE MOST POWERFUL | 
BUNSEN BURNER MADE. 


The Whole Flame being practically a homogeneous 
mass of Burning Gas its Temperature is uniform 
throughout. 


Prices from ‘each. 


lWrite for Illustrated Descriptive Circular, post free. 


A. GALLENKAMP & CO., Ltd., 
19 & 21 SUN STREET, Finsbury Square, LONDON, E.c. 


HARLINC’S FOLDING, 
DRAWING & UNIVERSAL STAND 


Invaluable for Drawing Office, Studio, or 
Lecture Use ; also as extra Exam. Desks. 


Made entirely of metal. Absolutely rigid. 

Immediately and easily adjustable to any 

position from horizontal to vertical (un- 

even floors notwithstanding), and to any 

height from 29$ to 48 ins. Cheap and 
portable, packs flat 3 ins. deep 

An ideal Lantern or Large Camera stand. 


REDucED Prices. 
Stock) Imperial 
Sizes Double Elephant 
Descriptive Circular post free. 


w. H. HARLING, 
Mathematical, Drawing, and Surveying 
Instrument Manufacturer, 

47 Finsbury Pavement, London, E.C., 
and at Grosvenor Works, Hackney. 
Estd. 1851. Illustrated Catalogue 
(covering all kinds) Gratis. 


NATURE. 


The number for last week (April 23) contained :— 


A New Calculus. 

Prehistoric Europe. By Dr. WILLIAM WriGHT. 
Chemical Research. 

Our Book Shelf. 


Letters to the Editor :— 


The Condensation of Helium. Prof. H. KAMERLING!! 
OnnEs.—Satellites of Yellow and Green Lines of Mercury. 
Prof. H. NAGAOKA.—Mendelian Characters among Short- 
horns. Prof. Joun G. McKEnpRIcK, F.R.S.—lIonisation 
of Air by Ultra-violet Light. FREDERIC PALMER, Jun. 


The International Mathematical Congress at 
Rome. By Prof. G. H. Bryan, F.R.S. 


Jubilee of the Calcutta University. 

Recent Work on Plague. By L. N. 

Notes. Our Astronomical Column. 
Agricultural Experiments and Reports. 

(Zilustrated.) By Prof. J. MILNr, 


PATENT. 


University and Educational Intelligence. 
Societies and Academies. 
Diary of Societies. 


Copies ¢an be obtained through any bookseller, or post-fre« 
from Nhe Publishers, St. Martin’s Street, London, W.C., on 
receipt of 64d. from residents in the British Isles, or of 7”. 
from residents abroad, 
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LANDER’S 


RECORDING RAIN GAUCE. 


Convenient—Thoroughly Reliable—Strongly Made— 
Moderate Price. 


The scale is a very open one, being 7 inches to 1 inch 
of rainfall, and it shows with absolute accuracy the 
smallest amount of rain in a continuous record, and not 
step by step as in the electrical and tilting bucket 
arrangements. It shows the exact amount of rainina 
given time, when the showers actually occurred, and 
how long they lasted. The record is 
easily examined through a conveniently 
placed celluloid window, and the instru- 
ment only requires attention once each 
week to wind the clock. The charts can 
be changed either weekly or once a 
month, as desired. 

Price - £4 10s. 
Improved form, with ccpper lamp and 
arrangement for melting snow as itfalls. 

Price - £5 10s. 


LANDER’S PATENT ANEMO- 
METER, Records the force of every 
separate puff of wind, £4 10s. 

LANDER’S THERMOGRAPH, 

£2 17s. 6d. 

LANDER’S BAROGRAPH (Aneroid 
or Mercurial). £4 10s. 
DAWSON - LANDER SUNSHINE 
RECORDER (shows the intensity 
as well as the duration), £7 10s. 
Andallother Meteorological Instruments, 
i@- Great numbers of our Instru- 
ments have recently been supplied 
to some of the 
Colonial Governments. 

Kew Certificates with the Instruments 
if desired. 

Write for Descriptive List (including Aacsimile reproductions of the 
charts obtained) to:— 


SCIENTIF 
LANDER & SMITH, MAKERS, 


CANTERBURY. 


12 CHARTERHOUSE STREET, 
LONDON, E.C. 


THE 


“HELIAR” BIJOU Reflex Camera. 


For plates 44 cm. x 6 cm. 1] in. x 28 in. 


This Camera is constructed entirely of metal, and is designed to 
meet the requirements of Tcurists, Sportsmen, and others who wish to 
have the advantage of an up-to-date Reflex Camera in a small and 
convenient size. It is fitted with a Focal Plane Shutter for time and 
instantaneous exposures. 

Bijou Reflex Camera, complete with Heliar Lens, F 4's, 
Magazine for 12 Plates, and Leather Sling Case... £18 15 O 
Ditto ditto with 6 Single Metal Dark Slides and 
Adapter, instead of Magazine abe ea . £16 12 O 
Telephoto Attachment, giving a magnification of 2} times £2510 O 
For Full Particulars write for Complete List, sent Free. 


BUSCH “TERLUX” 


For use in various climates on dwl as well as fine days, 
Winter and Summer. 


PRISM BINOCULA 


An Expert 
Opinion, 


LORD CHARLES 
BERESFORD. 


Lord Charles 
has been looking 
through a pair of 
Mr. Busch’s 
glasses, which 
had engraved on 
them Prisma 

3inocle Terlux 
D.R.G.M.’ 

** Lord Charles, 
during his long 
experience at 
sea, has never 
before looked 
through so good 
a pair of glasses.” 
And later— 

**T have a pair 
of | your Prism 
Binoculars, 
They are cer- 
tainly by far the 
best glasses I 
have ever used.” 

(Signed) 
CHARLES 
BERESFORD, 
Admiral.v 


3 = 


Times 
More Light. 


A large stock of 
gramophones, 
phonographs, 
records 
and 
accessories. 


PATTERN 3 (as figured) consists of a small mirror mounted 
on a pivot and connected to the diaphragm of the sound box by 
a multiplying arrangement. A beam of light falling on this 
vibrating mirror is reflected on to an auxiliary revolving mirror 
and thence on toascreen. The ever varying forms of the result- 
ing curves are of considerable amplitude. They keep strict time 
with the music, and produce most instructive and pleasing effects. 

i hment 


PATTERN 1. Koenig’s flame adapted to the 
disc talking machine with revolving mirror £2 2 Oo 


PATTERN 2. Koenig’s flame adapted “= 
ee rom 
The above prices do not include machines or sound boxes. 


phonograph, without mirror ... : 
G. BOWRON, 57 Edgware Rd., London, W. 


A Voigtinder 
ous 
SEI ORDING 
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ACOUSTIC OSCILLOGRAPHS. 
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W. WILSON... 
STUDENT’S SPECTROMETER. 


Telescope and prism 
Wtable reading to 1 
min.; clamp and fine 
adjustment to both. 
Rack-motion to tele- 
scope; prism table 
adjustable vertically 
and horizontally. Ad- 
justable slit to colli- 
mator. Protected 
circle. Incase. 


£6 oo 
A very large number of these instruments have been sold, 
and have given exceptional satisfaction. 


1 BELMONT STREET, LONDON, N.W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 

Local). Madern Languages. Research, Revision, Translation, Short- 
hand. Dictation Room. The Cambridge Type-writing Agency, 
1o Duke Street, Adelphi W.C. 


New dismountable Bookcases with movable shelves, for 
Libraries, Booksellers, &c. Sole Agent: V. SCHLIENGER, 15 Great 
Chapel Street, Oxford Street, London, W. Catalogue and price list 
free on application, 


‘ CHALLENGER” VOYAGE.—Report of 
the Scientific Results of the Voyage of H.M.S. “ Challenger ” during 
the years 1872-1876, illustrated by over 3,000 lithographic and chromo- 
lithographic plates, engravings, woodcuts, maps and charts, a com- 
plete set “n 50 vols., cloth, as published, £52 (pub. at £ror 15s.) 1880-95. 

*,* These volumes contain contributions from distinguished scientific 
men in all parts of the World. 


Can be seen at 33 GREAT QUEEN STREET, LONDON, W.C. 


PHCENIX ASSURANCE COMPANY, LIMITED. 
19 & 70 LOMBARD STREET, LONDON, E.C. 
ESTABLISHED 1782. 

FIRE. LIFE. 


Workmen’s Compensation, Fidelity Guarantee, Burglary, 
&c. Total Assets exceed & 00,000. Claims Paid exceed 
£&44,000,000, The favourable Terms and the Lowest 
Current Rates of Premium are offered by this office. 


PROMPT AND LIBERAL SETTLEMENTS. 


ORWAY: S.Y. “MIDNIGHT SUN.” 


13 DAYS Two Berth Cabins. Sailing June 6, 20; July 
4,18; Aug. 1 and 15. Visiting Sand, Odde, 
FROM 


Bergen, Fretheim, Gudvangen, Loen, Marok, 
£10 10s. 


Naess, and Mo!de.—Apply 
ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


Volume Ill. THE METALS, 


New Edition. 
8vo. 21s. net. 


Volume I. 
A. HARDEN. 


WEACWEILLAN COoO.’S LIst. 


NEW EDITION COMPLETELY REVISED OF VOLUME II. 


A TREATISE ON CHEMISTRY. 


By H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R:S. 


New Edition, completely revised by Sir H. E. ROSCOE and Dr. A. HARDEN. 8vo. 


This, and the preceding volume on the Non-Metallic Elements, 

constitute the most complete and up-to-date Treatise on 

Inorganie Chemistry now available in the English language. 
PREVIOUSLY PUBLISHED. 

The Non-Metallic Elements. 


80s. net. 


Revised by Sir H. E. Roscog and Drs. H. G. COLMAN and 


Practical Physics. 


trated. 8vo. Vol. I., Precise Measurements, 


and Sound. 4. net. 


High Schools. I. 
1907. 
Studies. 


as a School Subject. 
B. A.—Flowers for City Schools. 


A Laboratory Manual for Colleges and Technical Schools. 
FRANKLIN, C. M. CRAWFORD, and BARRY MACNUTT. 

Measurements in Mechanics and Heat. 
Advanced Measurements in Electricity and Magnetism. 


TE E: SCHOOL 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
SIXPENCE MONTHLY. YEARLY VOLUME, 7s. 6a. NET. 


PRINCIPAL CONTENTS FOR May. 


A Parents’ Evening. By J. L. Paton, M.A.—The Children’s Literature. —Common Faults in French Pronunciation.— 
By S. A. Richards, B.A.—Laboratory Bottles. By Hugh Richardson, M.A.—The Teaching of English in American 
By W. H. Winch, M.A.—Some Duties and Difficulties of an Editor of Text-Books. IT. 
Brereton, M.A.—School Essays and Individuality. II. By W. J. Gibson, M.A.—Cambridge Local Examinations, 
Hints for Teachers from the Examiners’ Reports.x—The Dawn of the Constitution.—School Excursions and 
Vacation Schools.—-The Teaching of English Composition to Upper Forms. 
(Illustrated.) By Prof. John Milne, F.R.S.—Research in Education.—Correspondence : 
By Arnold Merrick, B.Sc.—Geometrical Progressions to Infinity. 
By J. L. M. B. and A. S. K. 


MACMILLAN AND CO., Lrp., LONDON. 


By W. S. 
Illus- 
Vol. IL., Elementary and 
5s. net each. Vol. III., Photometry Experiments i in Light 


By Cloudesley 


By Katharine R. Heath.—_Earthquake 
Chemistry 
By L. Isserlis, 
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of the finest workmanship, fitted with our registered Beam. In 
this invention the Agate knife edges are so fitted that in case 
of damage they can be replaced in a few seconds. 


We keep a very large and varied stock of laboratory 
requisites, and shall be glad to send you our list post free. 


SCIENTIFIC 
Telephone: 3825. 


[ANDLEY BELCHER& MASON, 


LUDGATE HILL BIRMINGHAM, 


INSTRUMENTS CHEMICALS. 


Telegraphiz Address: ‘* Laboratory, Birmingham.” 


DARTON’S 
RECORDING 


IMPROVED 
THERMOGRAPH. 


£4 1510 
HYGROGRAPH £8 15 0 


New Illustrated List of Meteorological Instruments Post Free. 


F. DARTON & CO., 


A RELIABLE IMPROVED FORM (AS FICURED) OF 


APPARATUS 


(Producing both Gas and Solution), 

Which will last for many 

months in constant use 
without renewals or 


cleaning. 


Dr. Berrivce, of Malvern 
College, writes :—‘‘ This apparatus 
has now been used for a consider- 
able time, and although about 160 
boys use this laboratory I find it 
easily works for six months with- 
out cleaning.” 

N.B.—This apparatus effects such 
a great saving in material that, 
where in frequent use, this re- 
presents quite £1 a year. 


DescripTiv® PAMPHLET post free. 
Sole Makers— 


BREWSTER, SMITH & 


yan 


W. G. PYE & COQO., 


Scientific Instrument Makers, 
GRANTA WORKS, CAMBRIDGE, ENGLAND. 


LARCE DU BOIS 
ELECTRO-MACNET 


as made and 
supplied by 
us to a large 
number ot 
well known 
Physical and 
other 
Laboratories. 


Fields up to 50,000 C.G.S. units can be obtained 
with this Magnet (sik Price £50. 


Write for Particulars. Prompt Delivery. 


ILLUSTRATED CATALOGUE POST FREE. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
hem easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. : 
It begins to liquefy air in from 6 to 10 minutes after the admission of air 
at from 150 to 200 atmospheres pressure, making over alitre of liquid per 
hour. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN .LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For prices and particulars of the above and commercial 
apparatus of the same description manufactured under 
the Linde and Hampson patents apply to 

Ltd., 


THE BRITISH OXYGEN CO., 
ELVERTON STREET, WESTMINSTER, S.W. 


IGLASS BLOWING.“ 


ALL KINDS OF SCIENTIFIC AND EXPERIMENTAL GLASS BLOWING 
carried out quickly and correctly from rough sketch at Moderate Charges. 
ANY FORM OF GLASS APPARATUS REPAIRED. 
DEMONSTRATIONS given here, or at Colleges, &c. 


66 HATTON GAKDEN, LONDON 

H. HELM, Telephone : Holborn, 
ACTUAL MAKER of A/L KINDS of X-Ray, Geissler and other Vacuum 

x Tubes, Mercury Pumps, High Frequency Electrodes, &c. List /ree. f 


_| 
——— LABORATORY BALANCES 
is 
- 
— 
zlary, 
and 
ight 
7 (A! | 
>. | 
| 
| 
ke 
ry tr | | 


cecvili NATURE 


[AprIL 30, 1908 


E. Leybold’s Nachfolger, 


COLOGNE. 


New! New! 


THE GAEDE-PUMP 


with new Porcelain Drum, 
just introduced. 


Unbreakable by sudden admission of air. 


(See Physthalische Zeitschrift. Eighth Year. 
No. 23, p. 852.) 


Cuaranteed Vacuum - 0:00001 mm. 


Even when the highest vacuum has been produced, air 
may be suddenly admitted by means of a tap without 
damaging the drum in the slightest. 

This experiment can be repeated any number of times 
at pleasure. 

Our new Valve Drums have the great advantage over 
metal drums that they are unaffected by the presence of 
corroding agents, which is not the case when metal is used. 


—— The New Gaede-Pump 
can only be obtained direct from us. 


THE NEW “STUDENT’S” 


STANDARD BAROMETER. 


(Registered Design No, 420,297.) 

This Instrument has been designed to meet the = 
quirements of Students and others who find the need « 

a Barometer which will give exact readings, aa 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known ‘ Fortin” 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

‘The diameter of the mercurial column is *25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being read 
to ‘or inch and ‘1 millimetre. It is mounted on a well- 
polished, solid mahogany board, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are opal glass. 

A thermometer, graduated on stem F. and C. scales, is 
fitted to the brass frame. 

We confidently recommend this Instrument for use as 

“Standard” in Colleges and Schools, private Observa- 
conken, and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6G. 


@@ Nature says:—‘‘ Provides an accurate instru- 


. ment at a moderate cost.” 


FULL SIZE STANDARD BAROMETER ./ 
same design, bore o’5” diameter, inches and millimetre 
scales, verniers reading to o’oo2 inch and o‘t m/m, on 
polished mahogany board with brackets and opal glass 
reflectors, 10 O 


Sole Manufacturers and Proprietors of the Regd. Design : 


PASTORELLI & RAPKIN, Ltd. 


46 HATTON GARDEN, LONDON, E.C. 
ACTUAL MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. 


fe ILLUSTRATED PRICE LIST POST FREE. 
We pay carriage and guarantee safe delivery within U.K. on all our 


instruments. 


WIRELESS TELEGRAPHY. 


The energy of Feeble Hertzian Waves is readily 
measured by 


THE DUDDELL PATENT 


THERMO-GALVANOMETER. 


The Instrument has no 
self-induction and can be 
used on circuits of 


it has been employed 
successfully on one of 
120,000 per second. 


It may be used for the 


X-Ray and Secondary 
Medicai Coil Currents. 


Price Instrument with 
4 and 100 Ohm Heaters, £17 ° | 
QUICK DELIVERY. 
THE 


0 


Cambridge Scientific Instrument 


CAMBRIDGE, ENGLAND. 


We make a speciality of 
REFLEX OUTFITS 


FOR 
NATURALISTS & TELEPHOTO WORK. 


Camera, without Lens, but with 3 Double 
lockform Backs— 
£12 O| 5x4 £18 0 
12 10 | j-plate .. 2410 
Write for the 26-page lilustrated Booklet 
of the ‘SOHO’ REFLEX. 


-MARION’S CAMERA. 


extremely High Frequency ; | 


measurement of Telephonic, 


THE “SOHO’ REFLEX GAMERA 


(ENGLISH MADE THROUGHOUT). 


THE PREMIER REFLEX, 
For Quality, Durability, 


Simplicity. 


Prices :— 


The Camera is well made in Polished 
Mahogany, One Double Dark Slide, 
Book Form, Achromatic Lens, Time 
and Instantaneous Shutter, and strong 
Sliding ‘l'ripod. 

Price complete, £1 1 O for }-plate. 
Send for particulars of the £2 2 O 
Complete Outfit. 


NEW ILLUSTRATED 
CATALOGUE. 
200 pp., Post Free 
on application. 


* We invite Correspondence on all matters relating to Photography. 


MARION & CO., LTD., 


22, 23 SOHO SQUARE, LONDON, W. 
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FUSED SILICA WARE. 


APPARATUS for LABORATORY USE. 


BASINS from 2/- each. CRUCIBLES from 1/3 each. 


These are a suitable substitute for Platinum. 


COMBUSTION TUBES AND BOATS. 


May be exposed at once to full heat without cracking. 


CONDENSER TUBES. 
For distillation of liquids with a high boiling-point; also for superheated steam 
distillations. 


NO RISK OF BROKEN TUBES. 
PYROMETER PROTECTING TUBES. 


Have a much longer life than porcelain. 


MUFFLES, TRAYS, TRIANGLES, PLATES. 


May be obtained from ali dealers and from 


THE THERMAL SYNDICATE, LTD., WALLSEND-ON-TYNE. 


London Office: Muscovy House, Trinity Square, E.C. 


INDUCTION COILS for all PURPOSES 


RONTGEN RAY COILS A SPECIALITY. 


For; Particulars ‘and. \Prices write for List “‘H” to 


MARCOND S WIRELESS TELEGRAPH COMPANY, 


TYVYSSEN STREET, DALSTON, LONDON, N.E. 
OFFICE: WATERGATE HOUSE, YORK BUILDINGS, ADELPHI, W.C. 
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MACMILLAN & CO.'S BOOKS FOR STUDENTS OF ZOOLOGY. 


THE CAMBRIDGE NATURAL HISTORY. 
EDITED BY S. F. HARMER, Sc.D., F.R.S., AND A. E. SHIPLEY, M.A., F.R.S. 
FULLY ILLUSTRATED. TO BE COMPLETED IN TEN VOLUMES. 8voO. PRICE 175."NET EACH. 


VOLUME I. | ITSECTS & CENTIPEDES. 
PROTOZOA, VOLUME V. 
By Professor Marcus Hartoc, M.A. (D.Sc. Lond.). Peripatus. By ADAM SEDGWICK, F.R.S. 
pods. By F. G. Sincrair, M.A. _ Insects. art 
(SPONGES). By Davip SHarpP, M.A., F.R.S. 
y IGERNA B. J. SOLLAS (B.Sc. Lond.). INSECTS. PART Ir. 
COELENTERATA AND CTENOPHORA. _ VOLUME VI. 
By Professor S. J. Hickson, M.A., F.R.S. continued 
| tera, Strepsiptera, Lepidoptera, Diptera, Aphani; 
ECHINODERMATA. tera, Thysanoptera, Hemiptera, Anoplura. I 
By Professor E. W. MacBripk, M.A., F.R.S. Davip SuHarpP, M.A., F.R.S. 
| 
FISHES, &c- 
WoRMS, LEECHES, &c. VOLUME VII. 
| Fishes (exclusive of the Systematic Account of Teleostei). | 
T. W. Bripce, Sc.D., F.R.S. Fishes (Systemat 
Flatworms. By F. W.GAmBLE, M.Sc. Nemertines. By | Account of Teleostei). By G. A. BOULENGER, F.R.‘ 
Miss L. SHELDON. Threadworms, &c. By A. E. Hemichordata. By S. F. Harmer, Sc.D., F.R.S. 
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